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SUMMARY

PURPOSE

ON JULY 29 1986 THE METRO COUNCIL ADOPTED PLAN FOR SECONDARY TREATMENT AND COMBINED

SEWER OVERFLOW CSO CONTROL IN SEPTEMBER 1986 THE STATE DEPARTMENT OF ECOLOGY ECOLOGY

ADVISED METRO THAT CHANGESCHANGE IN THE ADOPTED CSO PLAN WOULD BE REQUIRED IN JANUARY 1987

ECOLOGY PUBLISHED NEW REGULATION REGARDING CSO CONTROL THISTHI REGULATION CONTAINED SEVERAL

REQUIREMENTSREQUIREMENT NECESSITATING REVISION OF THE 1986 CSO PLAN IT IS THE PURPOSE OF THISTHI REPORT TO

PROVIDE THE ADDED INFORMATION WHICH COUPLED WITH EARLIER CSO REPORTSREPORT WILL PROVIDE AN OVERALL

CSO CONTROL PLAN MEETING ECOLOGY REQUIREMENTS

SCOPE

THE CSO REQUIREMENTSREQUIREMENT WHICH WERE PRESENTED IN EARLIER PLANNING DOCUMENTSDOCUMENT ARE NOT REPEATED

THISTHI REPORT DESCRIBESDESCRIBE MODIFICATIONSMODIFICATION MADE TO PREVIOUSLYIDENTIFIE CSO PROJECTSPROJECT SUBSEQUENT TO

THE 1986 REPORT DESCRIBESDESCRIBE REPRESENTATIVE METRO CSO PROJECTSPROJECT TO ACHIEVE ECOLOGYSECOLOGY REQUIREMENT

OF 75 PERCENT CSO VOLUME REDUCTION IN THE OVERALL SERVICE AREA OVER THE NEXT 20 YEARSYEAR AND

IDENTIFIESIDENTIFIE CSO PROJECTSPROJECT THAT COULD BE ADDED TO THISTHI 20YEAR PLAN TO ACHIEVE THE ULTIMATE GOAL

OF ONE CSO EVENT PER YEAR

CSO CONTROL PROJECTSPROJECT FOR 75 PERCENT VOLUME REDUCTION

SOME OF THE CSO CONTROL PROJECTSPROJECT EVALUATED IN EARLIER REPORTSREPORT HAVE BEEN MODIFIED

UNIVERSITY REGULATOR CSO CONTROL GREEN LAKENTERSTATE5 SEPARATIONCOSTSSEPARATIONCOST HAVE

INCREASED AS RESULT OF PREDESIGN CHANGESCHANGE MADE TO AVOID CONSTRUCTION OF PIPELINE

THROUGH RAVENNA PARK

HANFORD SEPARATION NOW THE HANFORDBAYVIEWLAND PROJECTDURING THE INITIAL STAGESSTAGE

OF DESIGN OF THE HANFORD SEPARATION PROJECT THE CITY OF SEATTLE DECIDED TO REACTIVATE THE

ABANDONED BAYVIEW TUNNEL IN CONJUNCTION WITH THE ORIGINAL HANFORD PROJECT COMBINING

STORAGE IN THE TUNNEL WITH SEPARATION OF SEWERSSEWER IN THE LANDER AREA PROVED TO BE COST

EFFECTIVE CSO PROJECT
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DENNY WAY CSO CONTROLTHE 1986 PLAN INCLUDED PLANT LOCATED EAST OF MYRTLE EDWARDSEDWARD

PARK TO TREAT CSO THE CITY OF SEATTLE SUBSEQUENTLY INITIATED THE PLANNING OF PROJECT

TO SEPARATE SEWERSSEWER IN THE EAST LAKE UNION AREA UPSTREAM OF DENNY WAY IN CONJUNCTION

WITH THISTHI CITY PROJECT IT WAS FOUND THAT PARTIAL SEPARATION OF SEWERSSEWER IN THE DENNY AREA

WAS MORE ECONOMICAL THAN CSO TREATMENT PLANT

PARALLEL FORT LAWTON TUNNELSUBSEQUENT TO THE 1986 PLAN ECOLOGY REQUIRED THAT THE

PARALLEL TUNNEL PREVIOUSLY INCLUDED AS CSO PROJECT BE AN INTEGRAL PART OF THE

SECONDARY PLAN THUSTHU ONLY THE INCREMENTAL COSTSCOST ASSOCIATED WITH PROVIDING ADDED

CAPACITY IN THE TUNNEL FOR CSO CONTROL PURPOSESPURPOSE IS CONSIDERED CSO COST IN THISTHI REPORT

THE REPRESENTATIVE PROJECTSPROJECT TO ACHIEVE 75 PERCENT VOLUME REDUCTION ARE

SOUTHERN SERVICE AREA SSA NORTHERN SERVICE AREA NSA
CATAD MODIFICATIONSMODIFICATION CATAD MODIFICATIONSMODIFICATION

HANFORD SEPARATIONBAYVIEW INCREASE SIZE OF PARALLEL FORT

TUNNELLANDER SEPARATION LAWTON TUNNEL FOR CSO FLOW

DIAGONAL SEPARATION GREEN LAKEINTERSTATE5 SEPARATION

KINGDOMEINDUSTRIAL AREA SEPARATION

MICHIGAN SEPARATION

DENNY SEPARATION

ALTHOUGH SEVERAL SEPARATION PROJECTSPROJECT ARE INVOLVED IN THISTHI PLAN ABOUT 86 PERCENT OF THE

EXISTING COMBINED AREA WILL REMAIN COMBINED EACH SEPARATION PROJECT WILL INVOLVE ADDED STORM

DRAIN DISCHARGES ALTHOUGH ONLY 14 PERCENT OF THE COMBINED AREA WILL BE SEPARATED CAREFUL

EVALUATION OF POTENTIAL EFFECTSEFFECT FROM STORM DRAIN DISCHARGESDISCHARGE WILL BE MADE DURING THE PREDESIGN

ENVIRONMENTAL PROCESS IF NECESSARY CORRECTIVE MEASURESMEASURE WILL BE IDENTIFIED AND IMPLEMENTED

ON PROJECTSPECIFIC BASIS

THE TOTAL CAPITAL COST INCLUDING ALKI AND CARKEEK CSO PROJECTSPROJECT IS 1145 MILLION 1988 DOLLARSDOLLAR

FOR 75 PERCENT VOLUME REDUCTION THISTHI IS LESSLES THAN THE 182 MILLION SHOWN IN THE 1986 PLAN

FOR THE SAME VOLUME REDUCTION FOR SEVERAL REASONSREASON

S2
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ECOLOGY WILL NOW ACCEPT 75 PERCENT VOLUME REDUCTION FOR THE OVERALL SERVICE AREA RATHER

THAN REQUIRING THAT IT BE ACHIEVED IN BOTH THE NSA AND SSA PERMITTING SAVINGSSAVING OF

16500000

WHEN COMBINED WITH THE CITYSCITY EAST LAKE UNION SEPARATION PROJECT METROSMETRO DENNY

SEPARATION PROJECT COST IS LOWER IN COST THAN THE DENNY CSO PLANT USED IN THE 1986 PLAN

29800000 SAVINGS

IT THE COST OF THE PARALLEL FORT LAWTON TUNNEL FOR BASE FLOWSFLOW IS NOW CONSIDERED SECONDARY

COST RATHER THAN CSO COST 16100000 CSO COST REDUCTION

THE MODIFIED HANFORD PROJECT PROVIDESPROVIDE ADDED COSTEFFECTIVE CSO BENEFITSBENEFIT 11600000

SAVINGS

THE ALKI EQUALIZATIONSECONDA FACILITIESFACILITIE INCLUDING IN THE 1986 PLAN WERE REPLACED WITH

STORMWEATHER PLANT AT ALKI AT LOWER COST 7700000 CSO COST REDUCTION

OFFSETTING SOME OF THE SAVINGSSAVING WAS 14200000 INCREASE IN THE COST OF THE GREEN

LAKELNTERSTATE5 SEPARATION PROJECT

BASED UPON PHASING THE PROJECTSPROJECT OVER THE NEXT 20 YEARSYEAR THE PRESENT WORTH OF THE CSO

PROJECTSPROJECT FOR 75 PERCENT VOLUME REDUCTION IS 96527000 THE INFLATED CAPITAL COST OVER THE

SAME PERIOD IS 235860000

PARTIAL SEPARATION OF ABOUT 9000 ACRESACRE OF CURRENTLY COMBINED AREA AT COST OF 175000000

1988 DOLLARSDOLLAR WOULD WHEN ADDED TO THE ABOVE PROJECTSPROJECT ACHIEVE THE ULTIMATE GOAL OF ONE EVENT

YEAR ADDED PROJECTSPROJECT TO ACHIEVE THISTHI GOAL WOULD NOT BE UNDERTAKEN UNTIL AFTER 2005 IN THE

INTERIM THE EFFECTIVENESSEFFECTIVENES OF THE INITIAL METRO PROJECTSPROJECT WILL BE MEASURED EVALUATED AND

REPORTED ON AT FIVEYEAR INTERVALSINTERVAL TO DETERMINE WHAT ADJUSTMENTSADJUSTMENT MAY BE NEEDED TO ACHIEVE

THISTHI GOAL

S3
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CHAPTER

INTRODUCTION

THE COMBINED SEWER OVERFLOW PROBLEM

SUBSTANTIAL PORTIONSPORTION OF SEATTLE ARE SERVED BY SEWERSSEWER THAT CONVEY BOTH SEWAGE AND STORMWATER

OVERFLOWSOVERFLOW CAUSED BY EXCESSEXCES STORMWATER IN THE COMBINED SEWERSSEWER IN THE SEATTLE SYSTEM AFFECTED

WATER QUALITY ALONG THE SHORELINESSHORELINE OF LAKESLAKE WASHINGTON AND UNION THE SHIP CANAL THE LOWER

DUWAMISH RIVER ELLIOTT BAY AND PUGET SOUND BEACHESBEACHE IN WEST SEATTLE AND MAGNOLIA THE

LOCATION FREQUENCY AND VOLUME OF COMBINED SEWER OVERFLOWSOVERFLOW HAVE BEEN GREATLY REDUCED IN

RECENT YEARSYEAR THROUGH CITY OF SEATTLE SEWER SEPARATION PROJECTSPROJECT AND CONSTRUCTION OF SPECIAL

STORAGE TANKS METRO HAS ALSO CONTRIBUTED WITH PUMPING STATION UPGRADESUPGRADE AND CATAD
COMPUTERCONTROL SYSTEM THAT REGULATESREGULATE FLOWSFLOW IN THE SEWERAGE SYSTEM TO GET MAXIMUM USE OF

STORAGE CAPACITIESCAPACITIE IN THE EXISTING PIPES ALL CSOSCSO ALONG LAKE WASHINGTON AND WEST SEATTLE

BEACHESBEACHE HAVE BEEN CONTROLLED TO AT LEAST THE ONEYEAR STORM LEVEL FIGURESFIGURE 11 AND 12

PROVIDE AN OVERALL DESCRIPTION OF THE HISTORIC AND CURRENT SITUATION SEE 1985 AND 1986 PLANSPLAN

FOR RELATED DISCUSSION

WHILE MUCH PROGRESSPROGRES HAS BEEN MADE OVERFLOWSOVERFLOW PERSIST IN AN AVERAGE RAINFALL YEAR NEARLY 24

BILLION GALLONSGALLON OF UNTREATED SEWAGE MIXED WITH STORMWATER STILL SPILL FROM 21 CSO POINTSPOINT IN

METROSMETRO WEST POINT COLLECTION SYSTEM ADDITIONAL OVERFLOWSOVERFLOW OCCUR AT NUMBER OF CITY OF

SEATTLE CSO POINTS OF THE METRO TOTAL ABOUT 460 MILLION GALLONSGALLON OVERFLOW INTO THE SHIP

CANAL AND LAKE UNION WHILE 19 BILLION GALLONSGALLON SPILL INTO THE LOWER DUWAMISH RIVER AND ELLIOTT

BAY

PAST STUDIESSTUDIE OF CSO CONTROL

SEVERAL STUDIESSTUDIE ON CSO CONTROL FOR THE METRO SYSTEM HAVE COLLECTED DATA ON THE AMOUNT AND

CHARACTERISTICSCHARACTERISTIC OF OVERFLOWSOVERFLOW DATA WHICH HAS BEEN USED IN PREPARING THISTHI REPORT AN EXTENSIVE

EVALUATION OF CSO CONTROL ALTERNATIVESALTERNATIVE IS CONTAINED IN METROSMETRO 1979 CSO CONTROL PROGRAM

REPORT THISTHI METRO STUDY DONE IN CONJUNCTION WITH THE CITY OF SEATTLESSEATTLE CSO PLANNING

EVALUATED CONTROLLING CSOSCSO IN RANGE OF RAINFALL CONDITIONSCONDITION AND USING VARIETY OF CONTROL

METHODS THE METRO PLAN RECOMMENDED COMBINATION OF STORAGE AND TREATMENT FACILITIES THE

CITY AND METRO AGREED THAT FIRST PRIORITY BE GIVEN TO CONTROLLING CSOSCSO INTO LAKE WASHINGTON

11
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FIGURE 11

REDUCTION IN UNTREATED SANITARY AND

COMBINED SEWER OVERFLOWSOVERFLOW IN THE SEATTLE AREA SINCE 1960
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FIGURE 12 CSO LOCATIONSLOCATION AND VOLUME
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METROSMETRO 1979 PLAN RECOMMENDED 712 MILLION PROGRAM 1988 DOLLARS MOST OF THE TOP

PRIORITY STORAGE PROJECTSPROJECT BUILT BY THE CITY OF SEATTLE WERE SPECIFICALLY AIMED AT PROTECTING

LONGFELLOW CREEK AND LAKE WASHINGTON UNDER THE 1979 PLAN METRO HAS ADJUSTED WEIRSWEIR

MODIFIED CATAD OPERATIONSOPERATION AND UPGRADED LAKE WASHINGTON PUMPING STATIONS IN ADDITION ALL

OF METROSMETRO ALKI COLLECTION SYSTEM WAS UPGRADED TO REDUCE CSO EVENTSEVENT TO THE ONEYEARSTORM

LEVEL

IN ADDITION TO ITS CSO CONTROL PROJECTSPROJECT THE CITY HAS ADOPTED DRAINAGE ORDINANCE NO
108080 THAT WILL REDUCE CITY CSO DRAINAGE CONTROL PLAN IS REQUIRED FOR NEW DEVELOPMENT

GREATER THAN 2000 SQ FT PROPOSED TO BE REDUCED TO 750 SQ FT OF IMPERVIOUSIMPERVIOU SURFACE THE

PLAN IS FOR COLLECTING CONTROLLING TRANSPORTING AND DISPOSING OF STORMWATER FALLING UPON

ENTERING FLOWING WITHIN AND EXITING THE PROPERTY UNDER DEVELOPMENT THE ORDINANCE REQUIRESREQUIRE

THAT NEW DEVELOPMENTSDEVELOPMENT EITHER PROVIDE SEPARATE STORM SEWERSSEWER FOR DRAINAGE OR PROVIDE ONSITE

CONTROL OF STORMWATER TO REDUCE THE PEAK FLOWSFLOW LEAVING THE DEVELOPMENT SUCH MEASURESMEASURE WILL

REDUCE CSO

AS PART OF THE PLANNING FOR SECONDARY TREATMENT FACILITIESFACILITIE IN 1985 FURTHER ANALYSISANALYSI OF CSO

CONTROL ALTERNATIVESALTERNATIVE WAS MADE AND REPORTED IN VOLUME III OF THE NOVEMBER 1985 SECONDARY

FACILITY PLAN THISTHI REPORT ANALYZED THE EFFECTSEFFECT OF FOUR DIFFERENT SECONDARY TREATMENT SYSTEM

CONFIGURATIONSCONFIGURATION ON CSO THE REPORT ESTABLISHED REASONABLE YET SIGNIFICANT LEVEL OF CSO

REDUCTION FOR BOTH FRESH AND SALTWATER AREASAREA AND PROVIDED COMPARABLE LEVEL OF CSO

REDUCTION FOR ALL FOUR SYSTEM ALTERNATIVES ALL SYSTEM ALTERNATIVESALTERNATIVE WITH THE CSO CONTROL

PROJECTSPROJECT RECOMMENDED IN THE 1985 PLAN WOULD REDUCE SYSTEMWIDE OVERFLOWSOVERFLOW OVER 20 YEARSYEAR BY

70 TO 76 PERCENT BELOW TODAYSTODAY CONDITION THE RECOMMENDED CSO CONTROL COSTSCOST RANGED FROM

88 MILLION TO 129 MILLION PRESENT WORTH 1988 DOLLARSDOLLAR DEPENDING UPON THE SECONDARY SYSTEM

ALTERNATIVE THE RECOMMENDED LEVEL OF CSO CONTROL WAS BASED ON THE KNEEOFTHECURVE

CONCEPT WHERE PROJECT COSTSCOST INCREASED MOST SHARPLY RELATIVE TO THE CSO VOLUME REDUCTION

ATTAINED

IN 1986 AT THE REQUEST OF THE CITY OF SEATTLE METRO CONSIDERED ADDITIONAL NONWEST POINT

CONFIGURATIONSCONFIGURATION FOR SECONDARY TREATMENT AND ISSUED SUPPLEMENTAL FACILITY PLAN INCLUDING

SUPPLEMENTAL CSO CONTROL PLAN IN ADDITION TO EVALUATING THE CSO PROJECTSPROJECT AT REDEFINED

KNEEOFTHECURVE LEVEL OF CONTROL METRO EVALUATED PROJECTSPROJECT TO ACHIEVE 75 AND 90 PERCENT

VOLUME REDUCTION FOR ALL SECONDARY SYSTEM CONFIGURATIONS IN ADDITION TO THE CSO CONTROL

PROJECTSPROJECT IDENTIFIED IN THE NOVEMBER 1985 PLAN METRO EVALUATED SEVERAL ADDITIONAL PROJECTSPROJECT AND

14
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MODIFIED SOME OF THE CSO PROJECTSPROJECT DESCRIBED IN THE 1985 PLAN BASED ON TECHNICAL REFINEMENTSREFINEMENT

TO THE EARLIER WORK THE AGENCY ALSO IMPROVED AND UPDATED COMPUTER MODELSMODEL USED TO ANALYZE

CSO OPTIONSOPTION AND ESTIMATE POLLUTANT LOADINGSLOADING FOR THE 1986 ANALYSIS THE NSA CSO PROJECTSPROJECT

WERE REEVALUATED USING UPDATED BASIN CHARACTERISTIC DATA AND THE REVISED MODELS THE

PRESENTWORTH COSTSCOST FOR CSO CONTROL PROJECTSPROJECT PHASED OVER 20YEAR PERIOD RANGED FROM 61
MILLION TO 90 MILLION AT THE KNEEOFTHECURVE 104 MILLION TO 157 MILLION AT 75 PERCENT CSO

VOLUME REDUCTION AND 188 MILLION TO 256 MILLION AT 90 PERCENT CSO VOLUME REDUCTION

IN THE 1986 CSO PLAN THE KNEEOFTHECURVE LEVEL OF CONTROL WAS REDEFINED AS THE POINT WHERE

THE FIRST BREAK IN THE COSTBENEFIT OCCURRED RATHER THAN WHERE THE SHARPEST BREAK OCCURRED

THE KNEEOFTHECURVE LEVEL OF CONTROL FOR THE CORE SECONDARY PLAN FOR EXAMPLE WAS 61

PERCENT IN THE 1986 PLAN VERSUSVERSU 74 PERCENT IN THE 1985 PLAN AS RESULT THE KNEEOFTHE

CURVE COSTSCOST DECREASED RELATIVE TO THE 1985 PLAN

THISTHI REPORT BUILDSBUILD ON THE ANALYSESANALYSE PRESENTED IN THE 1985 AND 1986 PLANS THESE EARLIER REPORTSREPORT

AND THEIR RELATED TECHNICAL APPENDICESAPPENDICE PROVIDE THE DETAILED TECHNICAL INFORMATION FOR THISTHI

ANALYSIS

METROSMETRO ADOPTED PLAN FOR SECONDARY TREATMENT AND CSO CONTROL

ON JULY 29 1986 THE METRO COUNCIL ADOPTED PLAN FOR SECONDARY TREATMENT AND CSO CONTROL

THE CSO CONTROL PLAN WAS BASED ON IMPLEMENTING CSO PROJECTSPROJECT UNTIL THE KNEEOFTHE

COSTBENEFITCURVE WAS ACHIEVED FOR THE ADOPTED SECONDARY PLAN CORE PLAN THE KNEEOF

THECURVE CORRESPONDED TO AN OVERALL CSO VOLUME REDUCTION OF ABOUT 61 PERCENT THE CSO

CONTROL PROJECTSPROJECT AT THISTHI LEVEL OF CONTROL INCLUDED

MODIFICATIONSMODIFICATION TO THE CATAD SYSTEM TO IMPROVE ITS EFFICIENCY

THE HANFORD SEPARATION PROJECT

SEPARATION OF SEWERSSEWER IN THE DIAGONAL KINGDOME AND MICHIGAN STREET AREAS

SEPARATION OF THE GREEN LAKE OVERFLOWSOVERFLOW AND 15 DRAINAGE FROM THE SEWERSSEWER UPSTREAM OF

THE UNIVERSITY REGULATOR

15
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PROVISIONSPROVISION FOR STORMWATER TREATMENT AT THE EXISTING ALKI AND CARKEEK TREATMENT PLANTS

THE ESTIMATED PRESENTWORTH COST OF THESE PROJECTSPROJECT PHASED OVER 20YEAR PERIOD WAS 755

MILLION IN 1988 DOLLARS

DOE REVIEW OF METROSMETRO CSO PLAN AND NEW DOE CSO REGULATIONSREGULATION

ON SEPT 25 1986 THE STATE DEPARTMENT OF ECOLOGY ADVISED METRO THAT THE KNEEOFTHECURVE

LEVEL OF CSO CONTROL IN THE ADOPTED CSO PLAN WAS UNACCEPTABLE AND THAT 75 PERCENT CSO

VOLUME REDUCTION OVER 20YEAR PERIOD WOULD BE REQUIRED ADDITIONAL CORRESPONDENCE WITH

ECOLOGY FURTHER CLARIFIED THE DEPARTMENTSDEPARTMENT CONCERNS IN ACHIEVING 75 PERCENT CSO VOLUME

REDUCTION METRO WOULD BE REQUIRED TO CONSTRUCT FACILITIESFACILITIE TO CONTROL THE DENNY WAY CSO AND

PARALLEL THE EXISTING FORT LAWTON TUNNEL WITHIN THE 20YEAR PLANNING PERIOD

IN ADDITION ECOLOGY PUBLISHED NEW REGULATION REGARDING CSO CONTROL ON JAN 27 1987 THISTHI

REGULATION CONTAINED SEVERAL REQUIREMENTSREQUIREMENT AFFECTING THISTHI CURRENT REVISION OF METROSMETRO CSO

CONTROL PLAN

LL DURING EARLIER CSO PLANNING ECOLOGYSECOLOGY REQUIREMENT WAS THAT METRO ACHIEVE THE

GREATEST REASONABLE REDUCTION OF COMBINED SEWER OVERFLOW AT THE EARLIEST POSSIBLE DATE

THE NEW REGULATION DEFINED GREATEST REASONABLE REDUCTION AS CONTROL OF EACH CSO SUCH

THAT AN AVERAGE OF ONE UNTREATED DISCHARGE MAY OCCUR PER YEAR THISTHI LEVEL OF CONTROL IS

TO BE ACHIEVED AT EACH CSO OUTFALL ONEEVENTAYEAR REPRESENTSREPRESENT CONSIDERABLY HIGHER

LEVEL OF CONTROL THAN EVEN THE 90 PERCENT VOLUME REDUCTION CONSIDERED IN THE 1986 CSO

PLAN THE SCHEDULE TO ACHIEVE ONE EVENT YEAR IS TO BE DEVELOPED CONSIDERING ECONOMIC

AND ENVIRONMENTAL IMPACTSIMPACT AND WILL BE NEGOTIATED WITH MUNICIPALITIESMUNICIPALITIE WITH CONSIDERATION

OF THEIR INDIVIDUAL REQUIREMENTS

COMMUNITIESCOMMUNITIE ARE TO SUBMIT CSO PLANSPLAN COMPLYING WITH THE NEW ECOLOGY REQUIREMENTSREQUIREMENT BY

NOV 1987 FOR APPROVAL BY JAN 1988

DATA COLLECTED IN THESE PLANSPLAN MUST CHARACTERIZE THE CSO DISCHARGESDISCHARGE AND ESTIMATE

HISTORICAL IMPACTS IF THERE ARE INDUSTRIAL OR COMMERCIAL SOURCESSOURCE TRIBUTARY TO CSO THE

SEDIMENTSSEDIMENT MUST BE ANALYZED FOR HEAVY METALSMETAL AND ORGANIC POLLUTANTS

16
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HIGHEST PRIORITY IS TO BE GIVEN TO CONTROLLING OF CSOSCSO NEAR WATER SUPPLY INTAKESINTAKE PUBLIC

PRIMARY CONTACT RECREATION AREASAREA AND POTENTIALLY HARVESTABLE SHELLFISH AREAS

THE MUNICIPALITY IS TO PROPOSE SCHEDULE TO ACHIEVE THE ONEEVENTAYEAR GOAL IF THE

SCHEDULE EXCEEDSEXCEED FIVE YEARSYEAR AN INITIAL FIVEYEAR PROGRAM IS TO BE PROPOSED

PURPOSE AND SCOPE

MANY OF THE NEW ECOLOGY REQUIREMENTSREQUIREMENT FOR CSO CONTROL PLAN WERE MET IN METROSMETRO 1985 AND

1986 CSO REPORTSREPORT AFTER CAREFUL COORDINATION BETWEEN METRO AND ECOLOGY STAFF THESE

REQUIREMENTSREQUIREMENT WHICH WERE PRESENTED IN THE EARLIER PLANNING DOCUMENTSDOCUMENT INCLUDE

DEVELOPMENT AND VERIFICATION OF RAINFALLSTORMWATER CSO MODEL SEE 1985 AND

1986 CSO REPORTSREPORT AND RELATED APPENDICES

LOCATION OF CSOSCSO AND ESTABLISHMENT OF BASELINE CONDITIONSCONDITION SEE CHAPTER 1985 CSO

REPORT

TT IDENTIFICATION AND ANALYSISANALYSI OF CSO CONTROL PROJECTSPROJECT SEE CHAPTERSCHAPTER AND 1985 CSO

REPORT AND CHAPTER 1986 CSO REPORT SOME MODIFICATIONSMODIFICATION OF THESE PROJECTSPROJECT AS WELL

AS ADDITIONAL PROJECTSPROJECT ARE DESCRIBED IN THISTHI REPORT

ESTIMATESESTIMATE OF CSORELATED POLLUTANT DISCHARGESDISCHARGE SEE CHAPTER OF 1986 CSO REPORT

THISTHI REPORT PROVIDESPROVIDE THE ADDED MATERIAL REQUIRED BY ECOLOGY WHICH COUPLED WITH THE EARLIER

CSO REPORTSREPORT WILL PROVIDE AN OVERALL CSO CONTROL PLAN MEETING THE NEW ECOLOGY REQUIREMENTS

TO ACCOMPLISH THISTHI THE REPORT

PRESENTSPRESENT INFORMATION ON MODIFICATIONSMODIFICATION TO THE CSO CONTROL PROJECTSPROJECT DESCRIBED IN THE

EARLIER PLANS THESE MODIFICATIONSMODIFICATION INCLUDE REVISED COST ESTIMATESESTIMATE BASED UPON TECHNICAL

REFINEMENTSREFINEMENT TO SPECIFIC PROJECT COMPONENTS

ASSESSESASSESSE THE POTENTIAL EFFECTSEFFECT THAT THE CITY OF SEATTLE CSO CONTROL PLAN BEING PREPARED

CONCURRENTLY WITH THISTHI REPORT MAY HAVE ON METRO CSOSCSO AND SUGGESTSSUGGEST APPROACHESAPPROACHE TO

PERFECT BOTH PROGRAMS
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PRESENTSPRESENT REVISED SCHEDULE FOR PHASING OF METRO CSO CONTROL PROJECTSPROJECT TO ACHIEVE THE

REQUIREMENT OF 75 PERCENT CSO VOLUME REDUCTION IN 20 YEARSYEAR AND IDENTIFIESIDENTIFIE PROJECTSPROJECT TO BE

INITIATED IN THE NEXT FIVE YEARS

IDENTIFIESIDENTIFIE AND DESCRIBESDESCRIBE CSO CONTROL PROJECTSPROJECT THAT COULD BE ADDED TO THE PREVIOUSLY

DESCRIBED PROJECTSPROJECT TO ACHIEVE THE ULTIMATE ONE CSO EVENT YEAR GOAL SYSTEMWIDE

ORGANIZATION OF REPORT

THISTHI DOCUMENT IS ORGANIZED IN FOUR CHAPTERS TO AID THE READER IN LOCATING SPECIFIC

INFORMATION BRIEF DESCRIPTION OF EACH CHAPTER IS PRESENTED THISTHI PLAN IS SUMMARY

DOCUMENT INTENDED TO INFORM DECISIONMAKERSDECISIONMAKER AND THE PUBLIC ABOUT THE TECHNICAL AND ECONOMIC

ASPECTSASPECT OF THE NEEDED IMPROVEMENTS MORE DETAILED INFORMATION ABOUT SPECIFIC ASPECTSASPECT OF THE

PLANNING WORK IS INCLUDED IN PREVIOUSPREVIOU METRO CSO REPORTSREPORT AND IN NUMBER OF TECHNICAL

MEMORANDA THE FOLLOWING CHAPTERSCHAPTER ARE INCLUDED IN THISTHI VOLUME

CHAPTER INTRODUCTION

THISTHI CHAPTER PRESENTSPRESENT THE PURPOSE AND SCOPE OF THE PRESENT EFFORT BRIEF DEFINITION OF

CSO AND PAST STUDIESSTUDIE AND AN INTRODUCTION TO THE CONTENTSCONTENT OF THE REPORT

CHAPTER CSO CONTROL PROJECTSPROJECT FOR CORE

THISTHI CHAPTER DESCRIBESDESCRIBE THE CSO CONTROL PROJECTSPROJECT THAT WOULD BE USED TO ACHIEVE THE 20

YEAR GOAL OF 75 PERCENT CSO VOLUME REDUCTION

CHAPTER ADDITIONAL CSO CONTROL PROJECTSPROJECT TO ACHIEVE ONE CSO EVENT YEAR

THISTHI CHAPTER DESCRIBESDESCRIBE CSO CONTROL PROJECTSPROJECT WHICH COULD BE ADDED TO THOSE DESCRIBED IN

CHAPTER TO ACHIEVE ONE CSO EVENT YEAR

CHAPTER RECOMMENDED CSO CONTROL PROGRAM

THISTHI CHAPTER SUMMARIZESSUMMARIZE THE CSO CONTROL PROJECTSPROJECT AND OTHER ASPECTSASPECT OF THE RECOMMENDED

CSO CONTROL PROGRAMS

18
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APPENDIX

APPENDIX DESCRIBESDESCRIBE SEVERAL ITEMSITEM STILL UNDER CONSIDERATION IN THE SECONDARY PREDESIGN

THAT COULD AFFECT THISTHI CSO PLAN APPENDIX PRESENTSPRESENT PHASED COST TABLESTABLE FOR 75 PERCENT

VOLUME REDUCTION PROJECTS

SEPARATE VOLUME CONTAINSCONTAIN SEVERAL TECHNICAL MEMORANDA THAT PRESENT THE DETAILED WORK

SUMMARIZED IN THISTHI REPORT

9
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CHAPTER

CSO CONTROL PROJECTSPROJECT

FOR 75 PERCENT VOLUME REDUCTION

PREVIOUSLY IDENTIFIED PROJECTSPROJECT

THE 1985 AND 1986 METRO CSO REPORTSREPORT DEFINED THE CSO CONTROL PROJECTSPROJECT THAT COULD ACHIEVE THE

20YEAR 75 PERCENT CSO VOLUME REDUCTION REQUIRED BY ECOLOGY IN COSTEFFECTIVE MANNER

THESE PROJECTSPROJECT ARE DESCRIBED IN DETAIL IN THE EARLIER REPORTSREPORT AND INCLUDE

HANFORD SEPARATIONTHE STORMWATER SEPARATION PROJECT IN THE RAINIER VALLEY WOULD BE

COMPLETED BY INSTALLING NEW SANITARY SEWER INSIDE THE EXISTING TUNNEL NOW USED TO

CONVEY COMBINED FLOWSFLOW FROM THE VALLEY TO THE ELLIOTT BAY INTERCEPTOR APPROXIMATELY

1132 COMBINED ACRESACRE WOULD BE PARTIALLY SEPARATED UPSTREAM OF THE TUNNEL

CATAD IMPROVEMENTSMODIFIIMPROVEMENTSMODIFI TO THE CATAD CONTROL SYSTEM WOULD MORE FULLY USE

STORAGE CAPACITY IN EXISTING SEWERS

II DIAGONAL TOTAL SEPARATIONTHISSEPARATIONTHI PROJECT WOULD COMPLETE THE TOTAL SEPARATION OF SANITARY

AND STORM DRAINAGE BY INSTALLING NEW SANITARY SEWERSSEWER IN ABOUT 720 ACRESACRE OF COMBINED OR

PARTIALLYSEPARATED INDUSTRIAL AREA

MICHIGAN TOTAL SEPARATIONTHISSEPARATIONTHI PROJECT WOULD TOTALLY SEPARATE THE SANITARY AND STORM

SEWERSSEWER IN 1017 ACRESACRE SERVED BY COMBINED SEWERSSEWER AND 68 ACRESACRE SERVED BY PARTIALLY

SEPARATED SEWERS

ILTI KINGDOMEINDUSTRIAL AREA TOTAL SEPARATIONNEW SANITARY SEWERSSEWER WOULD BE CONSTRUCTED TO

TOTALLY SEPARATE THE SANITARY FLOWSFLOW FROM THE STORM RUNOFF IN ABOUT 971 INDUSTRIAL ACRESACRE

CONNECTED TO COMBINED SEWERS

UNIVERSITY REGULATOR CSO CONTROL GREEN LAKEINTERSTATESLAKEINTERSTATE SEPARATIONSTORM RUNOFF

FROM THE DENSMORE DRAIN INTERSTATE5 15 RAVENNA PARK AND OUTFLOW FROM GREEN LAKE

WOULD BE DIVERTED FROM THE NORTHERN INTERCEPTOR SYSTEM TO NEW STORM DRAIN
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DENNY CSO TREATMENT FACILITYTHE SUBSTANTIAL OVERFLOWSOVERFLOW FROM THE DENNY WAY CSO
REGULATOR WOULD BE CONVEYED TO NEW CSO TREATMENT FACILITY FOR PRIMARY TREATMENT THE
TREATMENT PLANT WOULD BE LOCATED ON SITE EAST OF THE RAILROAD TRACKSTRACK ABOUT 1000 FEET

FROM THE REGULATOR

PARALLEL FORT LAWTON TUNNELA PARALLEL TUNNEL WOULD ALLOW FLOWSFLOW TO WEST POINT TO BE

INCREASED FROM 325 MILLION GALLONSGALLON DAY MGD TO 400 MGD REDUCING CSO IN THE NSA

III NSA PARTIAL SEPARATION PROJECTS14 POTENTIAL PARTIAL SEPARATION PROJECTSPROJECT WERE IDENTIFIED

IN THE 1986 REPORT THAT IN CONJUNCTION WITH OTHER NSA CSO CONTROL PROJECTSPROJECT COULD

ACHIEVE 75 PERCENT OR GREATER REDUCTION FOR 75 PERCENT VOLUME REDUCTION IN THC

NSA 2560 COMBINED ACRESACRE OF MOSTLY RESIDENTIAL AREA WOULD BE PARTIALLY SEPARATED USING

PROJECTSPROJECT IN NINE OF THE 14 IDENTIFIED AREASAREA REMOVING ABOUT 630 ACRESACRE OF IMPERVIOUSIMPERVIOU AREA

REVISIONSREVISION TO METRO PROJECTSPROJECT

SUBSEQUENT TO THE 1986 CSO REPORT SOME OF THE PROJECTSPROJECT LISTED ABOVE HAVE BEEN MODIFIED
THE PROJECT MODIFICATIONSMODIFICATION AND THE ASSOCIATED REASONSREASON ARE DESCRIBED BELOW

UNHERSITY REGULATOR CSO CONTROL GREEN LAKEISLAKEI SEPARATIONIN RESPONSE TO SEATTLE

PARKSPARK DEPARTMENT REQUEST MEASURESMEASURE WERE TAKEN DURING CONSTRUCTION TO AVOID CONSTRUCTION

OF RAVENNA PARK PIPELINE AS RESULT THE COST INCREASED FROM THE EARLIER ESTIMATE OF

105 MILLION TO 25 MILLION

HANFORD SEPARATION HANFORDBAYVIEWLAND PROJECTTHE CITY OF SEATTLE PLANSPLAN TO

REACTIVATE THE BAYVIEW TUNNEL TO CONVEY AND STORE COMBINED SEWAGE FROM PORTION OF

THE HANFORD NO BASIN THE RENOVATED TUNNEL WILL CONNECT TO THE RAINIER TRUNK AT

BAYVIEW STREET AT THE UPSTREAM END AND TO THE LANDER TRUNK DOWNSTREAM THE PROJECT

INCLUDESINCLUDE TWO NEW REGULATORS THE BAYVIEW REGULATOR STATION WILL MAXIMIZE AND CONTROL

STORAGE IN THE BAYVIEW TUNNEL IN CONJUNCTION WITH ADDED STORAGE AND COMPLETE

SEPARATION OF 473 ACRESACRE IN THE LANDER BASIN NEW LANDER REGULATOR STATION WILL BE BUILT

ABANDONING THE PRESENT REGULATOR LOCATED ON THE WATERFRONT ADDITIONAL STORAGE AND

SEPARATION WITHIN THE LANDER BASIN WILL BE ACHIEVED BY NEW OVERSIZED SANITARY SEWER

CONNECTING THE NEW BAYVIEW AND LANDER REGULATORS THE EXISTING LANDER TRUNK WILL BE

CONVERTED TO STORM DRAIN WITH AN EMERGENCY OVERFLOW CONNECTION TO THE LANDER
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REGULATOR STATION THE CITY IS NOW IMPLEMENTING PORTIONSPORTION OF THE PROJECT INCLUDING THE

HANFORD TUNNEL SEPARATION AND ACTIVATING THE BAYVIEW TUNNEL METRO WILL COORDINATE THE

BAYVIEW AND LANDER REGULATOR STATIONSSTATION AND LANDER SEPARATION PROJECT

TO USE THE BAYVIEW TUNNEL ONLY PORTION OF THE COMBINED FLOW FROM THE HANFORD NO

BASIN WILL BE DIVERTED RATHER THAN ALL FLOWSFLOW ENTERING THE HANFORD TUNNEL THE TOTAL AREA

CONTRIBUTING FLOW BETWEEN THE TWO TUNNELSTUNNEL IS ABOUT 3000 ACRESACRE TOTAL THE RAINIER BASIN

UPSTREAM OF THE PUMPING STATION ABOUT 2000 ACRESACRE OF WHICH WILL BE PARTIALLY SEPARATED

AND 1000 ACRESACRE COMBINED IS NOT INCLUDED THE EFFECTSEFFECT OF SPLITTING VARIOUSVARIOU PROPORTIONSPROPORTION OF

THE COMBINED FLOW BETWEEN THE TWO TUNNELSTUNNEL HAS BEEN EVALUATED SEE TECHNICAL MEMO

203 LITTLE DIFFERENCE WAS FOUND BETWEEN 6535 SPLIT BETWEEN THE FLOWSFLOW THROUGH THE

BAYVIEW AND LANDER TUNNELSTUNNEL AND 5050 FLOW SPLIT THISTHI REPORT USESUSE 5050 FLOW SPLIT

THISTHI MODIFIED PROJECT IS VERY COSTEFFECTIVE METHOD OF REDUCING CSO IN THE SSA

PARTICULARLY AT HANFORD

DENNY WAY CSO CONTROLDURING THE REVIEW OF THE 1986 CSO REPORT CONCERNSCONCERN WERE

EXPRESSED ABOUT THE IMPACTSIMPACT OF THE DENNY WAY CSO TREATMENT PLANT ON THE MYRTLE

EDWARDSEDWARD PARK THE PLANT WOULD BE LOCATED 1000 FEET EAST OF THE PARK AND RELATED CSO

OUTFALL AS PART OF THISTHI CURRENT PLAN METRO STAFF REVIEWED ALTERNATIVESALTERNATIVE TO REDUCE THE

DENNY WAY CSO SEE TECHNICAL MEMORANDUM 201

IT WAS FOUND THAT PARTIAL SEPARATION OF THE DENNY LOCAL AREA AND THE AREA DIRECTLY

TRIBUTARY TO THE LAKE UNION TUNNEL WOULD ACHIEVE AN 82 PERCENT REDUCTION IN DENNY CSO

VOLUMES PARTIAL SEPARATION WOULD ALSO REDUCE THE FREQUENCY FROM 51 TO LESSLES THAN 10

EVENTSEVENT YEAR AT CAPITAL COST METRO COST OF 20 MILLION SUBSTANTIALLY LESSLES THAN EITHER

THE DENNY WAY CSO TREATMENT FACILITY 49 MILLION OR TOTAL SEPARATION OF THE SAME AREASAREA

55 MILLION THE CITY OF SEATTLESSEATTLE SEE PAGE 43 TASK REPORT 1987 SEATTLE CSO PLAN

APPROACH TO ACHIEVING THE ECOLOGY REQUIREMENT OF ONE EVENT YEAR INVOLVESINVOLVE TO REDUCING

INFLOWSINFLOW AND VIGOROUSVIGOROU ENFORCEMENT OF THE DRAINAGE ORDINANCE TO

EVENTUALLY PROVIDE CONTROL TO THE ONE CSO PER YEAR LEVEL THE VOLUME OF CSO

REMAINING AT DENNY LOCAL WOULD BE 67 MILLION GALLONSGALLON MG YEAR AN 82 PERCENT

REDUCTION FROM EXISTING LEVELS THE REMAINING VOLUME WOULD GRADUALLY DECREASE AS THE

DRAINAGE ORDINANCE IS ENFORCED AS RESULT PARTIAL SEPARATION OF 584 ACRESACRE WOULD

REPLACE THE DENNY WAY CSO TREATMENT FACILITY IN THISTHI PLAN AS MEANSMEAN TO ACHIEVE 75
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PERCENT VOLUME REDUCTION ENFORCEMENT OF THE DRAINAGE ORDINANCE WOULD FURTHER REDUCE

THE OVERFLOWSOVERFLOW AT DENNY

PARALLEL FORT LAWTON TUNNELTHE METRO COUNCILSCOUNCIL ADOPTED CSO PLAN DID NOT INCLUDE THE

PARALLEL TUNNEL ALTHOUGH THE TUNNEL WAS INCLUDED IN THE CSO PROJECTSPROJECT IDENTIFIED FOR 75

PERCENT CSO CONTROL IT WAS NOT PART OF THE NKNEEOFTHECURVEN PROJECTSPROJECT ADOPTED BY THE

COUNCIL AS PART OF THE 75 PERCENT CONTROL PLAN THE TUNNEL WAS SCHEDULED TO BE ONLINE

IN 1997 IN JULY 10 1986 LETTER ECOLOGY STATED

THE PARALLEL FT LAWTON TUNNEL PROJECT IS NECESSARY TO RELIABLY ACHIEVE

SECONDARY TREATMENT AT WEST POINT AND IS COSTEFFECTIVE CSO PROJECT

IF THE COUNCIL CHOOSESCHOOSE ALTERNATIVE METRO COULD ACHIEVE 75 PERCENT

REDUCTION BY ADDING THE DENNY WAY CSO CONTROL AND FT LAWION TUNNEL

PROJECTS

THISTHI REPORT CONSIDERSCONSIDER THE PARALLEL TUNNEL AS PROJECT WHICH IS BASIC ELEMENT OF THE

SECONDARY PLAN THE COST OF THE TUNNEL CAPACITY NEEDED FOR BASE FLOWSFLOW IS NOW CONSIDERED

SECONDARY COST RATHER THAN CSO COST THE PREDESIGN WORK FOR SECONDARY TREATMENT

CURRENTLY ASUMESASUME THAT THE TUNNEL WILL BE COMPLETED BY 1991

KINGDOMEINDUSTRIAL AREA SEPARATIONTHE LANDER SEPARATION PROJECT WHICH IS NOW AN

INTEGRAL ELEMENT OF THE REVISED HANFORDBAYVIEWLAND PROJECT WAS PREVIOUSLY PART OF

THE KINGDOMEINDUSTRJA AREA SEPARATION PROJECT THE BALANCE OF THE KINGDOMEINDUSTRJAL

AREA PROJECT LOCATED IN THE CONNECTICUT AND HANFORD NO BASINSBASIN IS STILL REFERRED TO BY

THE SAME NAME

EFFECT OF REVISED PROJECTSPROJECT ON CSO

TABLE 21 SUMMARIZESSUMMARIZE THE EFFECTSEFFECT AND COSTSCOST OF THE REVISED METRO CSO PROJECTSPROJECT EXCLUSIVE OF

THE EFFECTSEFFECT OF FUTURE CITY CSO PROJECTS TECHNICAL MEMORANDUM 206 PRESENTSPRESENT MORE DETAILED

RESULTSRESULT OF THE COMPUTER MODEL EVALUATIONSEVALUATION OF THE REVISED CSO PROJECTS IN ADDITION TO THE

CSO PROJECTSPROJECT SHOWN IN TABLE 21 THE YEAR 2005 BASECASE CONDITIONSCONDITION INCLUDE

THE EFFECTSEFFECT OF EXISTING AND PREVIOUSLY PLANNED CITY STORAGE PROJECTS
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TABLE 21

SUMMARY OF METRO CSO PROJECT EFFECTSEFFECT YEAR 2005

ANNUAL CUMULATIVE CUMULATIVE COST UNIT COSTSCOST
CSO VOLUME PERCENT MILLIONSMILLION PER MG OF

REMAINING MG REDUCTION 1988 DOLLARSDOLLAR CSO RED
SA

EXISTING CSO VOLUME 1941
CATAD MODIFICATIONSMODIFICATION

HANFORDBAYVIEWLAND 994 49 187 19750

DIAGONAL SEPARATION 881 55 216 25700

KINGDOMEINDUSTRIAL AREASAREA 724 63 289 46500

MICHIGAN SEPARATION 478 75 532 98900

DENNY TUNNEL SEPARATION 410 79 646 167600

DENNY LOCAL SEPARATION 374 81 732 238900

NSA

EXISTING CSO VOLUME 468

CATAD MODIFICATIONSMODIFICATION

PARALLEL FORT LAWTON TUNNE1 393 16 37 16700

GREEN LAKEISLAKEI SEPARATION 240 48 287 163400

OTHER

ALKI CSO TREATMENT 108
CARKEEK CSO TREATMENT 18E

YEAR 2005 BASE CASE INCLUDESINCLUDE EFFECTSEFFECT OF CATAD IMPROVEMENTSIMPROVEMENT PREVIOUSLY PLANNED CITY

STORAGE PROJECTSPROJECT THE CITY SEPARATION OF THE EAST LAKE UNION AREA EFFECTSEFFECT OF INCREASED

PUMPING RATE FROM INTERBAY 133 MGD AND DRAVUSDRAVU SEPARATION

INCLUDESINCLUDE LANDER BASIN PORTION OF KINGDOMEINDUSTRJAL AREA SEPARATION PROJECT

BALANCE OF KINGDOMEINDUSTRIAL AREA PROJECT NOT INCLUDED IN HANFORDBAYVIEWLAND
PROJECT

NET EFFECT OF INCREASED PUMPING RATE FROM INTERBAY PUMPING STATION 133 MGD IS AN

INCREASE IN NSA CSO TO 614 MGYEAR PARALLEL TUNNEL REDUCESREDUCE CSO FROM 614 MGYEAR TO

393 MGYEAR CSO COSTSCOST FOR PARALLEL TUNNEL INCLUDE ONLY THE INCREMENTAL COST BETWEEN

BASE FLOW CAPACITY 358 MGD AND CSO CAPACITY 400 MGD THISTHI INCREMENTAL COST IS

ESTIMATED AS 900000

CAPITAL COSTSCOST FOR ALKI AND CARKEEK ARE FOR EACH PROJECT AND ARE NOT CUMULATIVE
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SEPARATION OF THE EAST LAKE UNION AREA WHICH THE CITY IS CURRENTLY DESIGNING

THE ADDITION OF AIKI BASE FLOWSFLOW TO THE ELLIOTT BAY INTERCEPTOR AT THE DUWAMISH PUMPING
STATION

DIVERSION OF FLOWSFLOW EQUAL IN AMOUNT TO THE ALKI DIVERSION FROM THE NORFOLK AREA TO THE

RENTON TREATMENT PLANT

THE AFFECTSAFFECT OF THE INCREASED PUMPING RATE AT INTERBAY 133 MGD RESULTING FROM THE

SECONDARY TREATMENT PLANNING

THE CITYSCITY DRAVUSDRAVU SEPARATION PROJECT

AFTER THE 1986 CSO CONTROL PLAN WAS ISSUED ECOLOGY SAID THAT AN OVERALL CSO VOLUME

REDUCTION OF 75 PERCENT WOULD BE ACCEPTABLE AND THAT IT WOULD NOT BE NECESSARY TO ACHIEVE 75

PERCENT IN BOTH THE NSA AND SSA THE PROJECT COMBINATION SHOWN IN TABLE 21 WOULD REDUCE

TODAYSTODAY OVERALL NSA PLUSPLU SSA CSO VOLUME OF 2409 MGYEAR TO 614 MGYEAR 745 PERCENT

REDUCTION THE TOTAL CAPITAL COST INCLUDING ALKI AND CARKEEK CSO PROJECTSPROJECT FOR 75 PERCENT

REDUCTION IS 1145 MILLION THISTHI IS 675 MILLION LESSLES THAN THE TOTAL CAPITAL COST OF 182
MILLION SHOWN IN THE 1986 CSO PLAN TABLE 43 BECAUSE OF THE REDUCED COSTSCOST FOR DENNY WAY
THE INCLUSION OF THE FORT LAWTON PARALLEL TUNNEL BASE FLOW CAPACITY AS SECONDARY COST THE

USE OF 75 PERCENT OVERALL CSO REDUCTION GOAL RATHER THAN 75 PERCENT IN BOTH THE SSA AND

NSA THE USE OF ALKI AS STORMWATER PLANT AND THE ADDED BENEFITSBENEFIT FROM THE MODIFIED HANFORD

PROJECT AND THE CITYSCITY EAST LAKE UNION PROJECT

FIGURE 21 SHOWSSHOW THE LOCATION OF THE PROJECTSPROJECT FOR 75 PERCENT CSO VOLUME REDUCTION THE

REMAINING VOLUMESVOLUME OF CSO AT EACH METRO OVERFLOW POINT ARE SUMMARIZED IN TABLE 22
OVERFLOW VOLUMESVOLUME ARE REDUCED AT ALL METRO OVERFLOW LOCATIONS

THE APPROXIMATE FREQUENCY OF OVERFLOWSOVERFLOW WITH THE 75 PERCENT VOLUME REDUCTION PROGRAM
DESCRIBED ABOVE AT EACH METRO OVERFLOW ARE SHOWN IN TABLE 23 CHAPTER DISCUSSESDISCUSSE OTHER

PROJECTSPROJECT THAT COULD BE USED TO REDUCE THE ULTIMATE FREQUENCY TO ONE EVENT YEAR
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ALKI CSO
TREATMENT

LOCATION OF CSO PROJECTSPROJECT FOR 75 PERCENT VOLUME REDUCTION
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TABLE 22

VOLUME REMAINING AT EACH OVERFLOW 2005 MGYEAR

WITH 75 PERCENT

EXISTING VOLUME REDUCTION

KING 70 05
NORFOLK

WEST MICHIGAN 07
MICHIGAN 250

DUWAMISH PUMP STATION 130 23
BRANDON 35 10
CHELAN 25

8TH AVENUE 15 11

DENNY 370 42
CONNECTICUT 90 31
HARBOR 55 38
HANFORD 680 99
LANDER 215 1Q

TOTALSTOTAL 1941 374

BELVOIR

CANAL STREET IO

BALLARD AND BALLARD NO 90 27
DEXTER 12 11

UNIVERSITY 211 96
30TH NORTH EAST

3RD AVENUE 105 65
MONTLAKE 4Q

TOTALSTOTAL 468 240
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TABLE 23

APPROXIMATE FREQUENCY OF OVERFLOWSOVERFLOW AT 75 PERCENT
OVERALL CSO VOLUME REDUCTION

OVERFLOW LOCATION APPROXIMATE FREQUENCYYEAR

WITH 75 PERCENT
EXISTING VOLUME REDUCTION2

SSA

KING 31

NORFOLK

WEST MICHIGAN

MICHIGAN 31

DUWAMISH PUMPING STATION 12
BRANDON 25 12
CHELAN 16 25
8TH AVENUE 12 25
DENNYLAKE UNION 51 510
DENNYLOCAL 51 510
CONNECTICUT 25 1025
HARBOR 46 1025
HANFORD 27 1025
LANDER 19 1025

NSA
BELVOIR

30TH NORTH EAST

CANAL STREET

BALLARD 13 12
DEXTER 12
UNIVERSITY 14 510
BALLARD NO 13 510
THIRD AVENUE 510
MONTLAKE 16 510

ESTIMATED BY METRO FROM CATAD DATADATA UNAVAILABLE

FREQUENCY BASED UPON MODEL RESULTSRESULT USING SEVEN DESIGN STORMS RANGE IN FREQUENCY
RESULTS FOR EXAMPLE IF THE MODEL RUN SHOWSSHOW THAT THE DESIGN STORM EQUIVALENT TO FIVE

CSO EVENTSEVENT YEAR RESULTSRESULT IN SPILL AT GIVEN LOCATION BUT THAT THERE IS NO SPILL FROM
THE TEN CSO EVENTSEVENT YEAR STORM THE PROJECTED FREQUENCY FALLSFALL BETWEEN FIVE AND TEN

EVENTSEVENT YEAR FOR THAT LOCATION
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PROJECT PRIORITIESPRIORITIE

THE ECOLOGY REGULATIONSREGULATION SPECIFY THE CRITERIA TO BE USED IN ESTABLISHING PROJECT PRIORITIESPRIORITIE

732450402DJ

PRIORITY RANKING EACH MUNICIPALITY SHALL PROPOSE RANKING OF ITS SELECTED

TREATMENTCONTROL PROJECTS THE RANKINGSRANKING SHALL BE DEVELOPED CONSIDERING THE

FOLLOWING CRITERIA

HIGHEST PRIORITY SHALL BE GIVEN TO REDUCTION OF CSOSCSO WHICH DISCHARGE NEAR

WATER SUPPLY INTAKESINTAKE PUBLIC PRIMARY CONTACT RECREATION AREASAREA AND POTENTIALLY

HARVESTABLE SHELLFISH AREASAREA

II COSTEFFECTIVENESSCOSTEFFECTIVENES ANALYSISANALYSI OF THE PROPOSED PROJECTS THISTHI CAN INCLUDE

DETERMINATION OF THE MONETARY COST PER ANNUAL MASSMAS POLLUTANT REDUCTION PER ANNUAL

VOLUME REDUCTION ANDOR PER ANNUAL FREQUENCY REDUCTION ACHIEVED BY EACH PROJECT

III DOCUMENTED PROBABLE AND POTENTIAL ENVIRONMENTAL IMPACTSIMPACT OF THE EXISTING

CSO DISCHARGES

TABLE 24 SUMMARIZESSUMMARIZE THE RANKING OF THE CSO CONTROL PROJECTSPROJECT IN TERMSTERM OF THE ECOLOGY
SPECIFIED CRITERIA

CSO NEAR WATER SUPPLY INTAKETHERE ARE NO WATER SUPPLY INTAKESINTAKE NEAR ANY OF THE CSO
OUTF AILS

CSO NEAR PRIMARY CONTACT RECREATION AREASDURING THE 1979 CSO PLANNING PROCESSPROCES HIGH

PRIORITY WAS GIVEN TO PROJECTSPROJECT THAT WOULD PROTECT THE BATHING BEACHESBEACHE ON LAKE

WASHINGTON CSO CONTROL PROJECTSPROJECT HAVE BEEN INSTALLED TO CONTROL THE ONEYEAR STORM IN

THESE AREAS OF THE CSO PROJECTSPROJECT NOW UNDER CONSIDERATION THE DENNY WAY AND CATAD
PROJECTSPROJECT WOULD AFFECT OVERFLOWSOVERFLOW OCCURRING NEAR MYRTLE EDWARDSEDWARD PARK THE OTHER CSO

PROJECTSPROJECT ARE NOT ADJACENT TO PRIMARY CONTACT RECREATION AREAS

CSO NEAR POTENTIALLY HARVESTABLE SHELLFISH AREASNONE OF THE CSO OUTFALLSOUTFALL ARE NEAR

SHELLFISH AREAS THE 1979 PLAN GAVE HIGH PRIORITY TO THESE AREASAREA ALKI AND WEST SEATTLE

BEACHESBEACHE AND THEY HAVE BEEN CONTROLLED
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TABLE 24

PROJECT RANKING CRITERIA

CSO NEAR COST

CSO POTENTIALLY PREVIOUSLY EFFECTIVE

NEAR WATER CSO NEAR HARVESTABLE DOCUMENTED NESSNES DOLLAR
SUPPLY RECREATION SHELLFISH ENVIRONMENTAL PER MG OF

INTAKE AREASAREA AREASAREA IMNACTSIMNACT REDUCTION

PARALLEL FORT

LAWTON TUNNEL 4700

HANFORDBAYVIEWLAND 19750

DIAGONAL SEPARATION 25700

KINGDOMEIND AREA 46500

CATAD MODIFICATIONSMODIFICATION 47000

MICHIGAN SEPARATION 98900

GREEN LAKEISLAKEI SEP 163400

DENNY TUNNEL SEPARATION 167600

DENNY LOCAL SEPARATION 238900

NSA SEP PROJECTSPROJECT 290000

INCREMENTAL CSO CAPACITY

LI COST EFFECTIVENESSTHE NUMERIC RANKINGSRANKING IN TABLE 23 ARE BASED ON THE COST PER MILLION

GALLONSGALLON OF CSO REDUCTION

PREVIOUSLY DOCUMENTED ENVIRONMENTAL IMPACTSTHE FINAL ENVIRONMENTAL IMPACT STATEMENT

PREPARED AS PART OF THE SECONDARY TREATMENT FACILITY PLAN ADDRESSED ENVIRONMENTAL IMPACTSIMPACT

RELATED TO CSO PAGE 421

CSOSCSO HAVE BEEN RECOGNIZED FOR NUMBER OF YEARSYEAR AS SERIOUSSERIOU SOURCE OF

LOCAL WATER POLLUTION EARLY PERCEPTION OF CSO PROBLEMSAND THE PRIORITY

FOR PAST CSO CONTROL EFFORTSEFFORT FOCUSED ON THE DIRECT HUMAN HEALTH CONCERNSCONCERN
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ASSOCIATED WITH WATER CONTACT EG SWIMMING IN AN AREA CONTAMINATED

WITH UNTREATED SEWAGE CSOSCSO RELEASE BACTERIA AND POTENTIAL HUMAN

PAT HOGENSHOGEN INTO RECEIVING WATERS CSO EVENTSEVENT HAVE CAUSED PERIODIC

CLOSURESCLOSURE OF PUBLIC SWIMMING BEACHESBEACHE AND HAVE CONTRIBUTED TO DECERTIFI

CATION OF AREASAREA FOR SHELLFISH HARVESTING BECAUSE OF DIRECT HEALTH HAZARDS

THE FINAL ENVIRONMENTAL IMPACT STATEMENT CONCLUDED PAGE 425

ALL OF THE PROPOSED CSO CONTROL PROJECTSPROJECT WOULD AFFECT WATER QUALITY AT

EXISTING DISCHARGE POINTS

THUSTHU ALL OF THE CSO PROJECTSPROJECT WILL AFFECT AREASAREA WITH PREVIOUSLY DOCUMENTED ENVIRONMENTAL

IMPACTS THERE IS NO WAY TO EVALUATE THESE IMPACTSIMPACT QUANTITATIVELY BECAUSE THERE ARE

MANY OTHER SOURCESSOURCE OF POLLUTANTSPOLLUTANT AFFECTING WATER QUALITY AT THE SAME LOCATIONS

EFFECT OF METRO CSO CONTROL PROJECTSPROJECT ON METRO CSO VOLUME FREQUENCY AND
EFFECT ON PREVIOUSLY MODELED POLLUTANT LOADINGSLOADING

THE EFFECT OF THE REVISED METRO CSO PROJECTSPROJECT HAS BEEN ESTIMATED BASED ON THE PREVIOUSPREVIOU

MODELING OF POLLUTANT LOADINGS THE CHANGESCHANGE IN THE CSO PROJECTSPROJECT ARE SUMMARIZED BELOW

FOR 75 PERCENT VOLUME REDUCTION

1986 PLAN 1987 PLAN

SSA

CATAD
HANFORD SEPARATION

HANFORDBAYVIEWLAND
DIAGONAL SEPARATION

KINGDOMEINDUSTRIAL AREA SEP
MICHIGAN SEPARATION

DENNY CSO TREATMENT

DENNY SEPARATION

NSA

CATAD
PARALLEL FORT LAWTON TUNNEL
GREEN LAKEI5 SEPARATION

NSA SEPARATION
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FIGURESFIGURE 22 23 AND 24 COMPARE CURRENT ESTIMATED LOADINGSLOADING FOR BIOCHEMICAL OXYGEN DEMAND

BOD SUSPENDED SOLIDSSOLID AND LEAD WITH PROJECTED LOADINGS TABLE 25 COMPARESCOMPARE THE REVISED

LOADINGSLOADING WITH THOSE IN THE 1986 PLAN AND WITH CURRENT ESTIMATED LOADINGS IN THE EXISTING

COMBINED SYSTEM THERE IS SUBSTANTIAL AMOUNT OF STORMWATER THAT IS COLLECTED AND CONVEYED

TO WEST POINT IN THE SSA ABOUT 40 PERCENT OF THE STORM RUNOFF FROM THE AREA SERVED BY

COMBINED SEWERSSEWER IS COLLECTED AND CONVEYED TO WEST POINT WHEN COMBINED SEWERSSEWER ARE

SEPARATED TO ELIMINATE SPILLSSPILL OF SANITARY SEWAGE THOSE PORTIONSPORTION OF STORMWATER LOADINGSLOADING THAT

CURRENTLY GO TO WEST POINT WILL BE DISCHARGED FROM THE NEW SEPARATE STORM DRAINSDRAIN TO OTHER

RECEIVING WATERS WHENEVER STORM CAUSESCAUSE RUNOFF THERE WILL BE DISCHARGE FROM THE NEW

STORM DRAIN TOTAL SEPARATION OF THE SEWERSSEWER ELIMINATESELIMINATE THE SPILLSSPILL OF RAW SEWAGE AND THE

RELATED VIRUSESVIRUSE AND BACTERIAAN IMPORTANT ACHIEVEMENT HOWEVER THE DISCHARGE OF STORM

WATER PORTION OF WHICH PREVIOUSLY WAS TREATED AT WEST POINT CAN INCREASE THE LOCALIZED

LOADINGSLOADING OF THE CONTAMINANTSCONTAMINANT FOUND IN STORM RUNOFF SPECIFICALLY SUSPENDED SOLIDSSOLID AND SOME

METALS WHETHER OR NOT THESE INCREASESINCREASE ARE SIGNIFICANT DEPENDSDEPEND UPON THE PORTION OF THE TOTAL

LOADINGSLOADING THAT THEY CONTRIBUTE AT GIVEN LOCATION AND WHETHER OR NOT THEY CAUSE VIOLATION OF

WATER QUALITY STANDARD CAREFUL EVALUATION OF POTENTIAL EFFECTSEFFECT FROM STORM DRAIN DISCHARGESDISCHARGE

WILL BE MADE DURING THE PREDESIGN ENVIRONMENTAL PROCESS IF NECESSARY CORRECTIVE MEASURESMEASURE

WILL BE IDENTIFIED AND IMPLEMENTED ON PROJECTSPECIFIC BASIS THESE MEASURESMEASURE COULD INCLUDE

SOURCE CONTROL

SOURCE TRACING

HAZARDOUSHAZARDOU MATERIAL STORAGE HANDLING DISPOSAL

CITIZEN AND BUSINESSBUSINES EDUCATION PROGRAMSPROGRAM

GOOD HOUSEKEEPING FOR BUSINESSBUSINES AND INDUSTRY

IMPLEMENTATION OF REGULATORY AGENCY PROGRAMSPROGRAM

VEHICLE EMISSION TESTING

BEST MANAGEMENT PRACTICESPRACTICE

CONSTRUCTION OF DETENTION FACILITIESFACILITIE

USE OF OILWATER SEPARATORSSEPARATOR

ARTIFICIAL WETLANDSWETLAND FOR STORMWATER RETENTION

EROSION AND SEDIMENT CONTROL FOR CONSTRUCTION

IMPROVED OPERATION AND MAINTENANCE OF CATCH BASINSBASIN

DRY WELL INFILTRATION BASINSBASIN

APPROPRIATE ORDINANCESORDINANCE FOR NEW CONSTRUCTION
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CENTRAL BASININCLUDING
CSO RELATEDSEWAGE RELATED

CURRENT ANNUAL BOD DISCHARGESDISCHARGE VS YEAR 2005 COMPARATIVE CSORELATEDDOD ANNUAL LOADINGSLOADING

FIGURE 22 75 CSO VOLUME REDUCTION



YEAR 2005 COMPARATIVE CSORELATEDSUSPENDED SOLIDSSOLID ANNUAL LOADINGSLOADING

75 CSO VOLUME REDUCTION

CENTRAL BASINCLUDING

TJ

CSO RELATEDSEWAGE RELATED

C
CFL
C

C

CURRENT ANNUAL SUSPENDED SOLIDSSOLID DISCHARGES VS

RGURE 23



LEAD ANNUAL LOADINGSLOADING

75 CSO VOLUME REDUCTIONFIGURE 24CN

CENTRAL BASININCLUDINGWEST POINT
CSO RELATEDTREATMENT PLANTEFFLUENT RELATEDCURRENT ANNUAL LEAD DISCHARGESDISCHARGE VS YEAR 2005 COMPARATIVE CSORELATED



TABLE 25

CSO POLLUTANT LOADINGSLOADING POUNDSPOUND PER YEAR AT 75 PERCENT CSO REDUCTION
1986 PLAN VS REVISED PLAN

EXISTING 75 VOL REVISED 75
CSORELATED NO CSO REDUCTION CSO CONTROL

RECEIVING WATER POLLUTANT CONTROL 1986 PLAN PROJECTSPROJECT

DUWAMISH FLOW MG 1406 373 301

BOD 499000 249200 212000
SS 854000 532000 477100
CADMIUM 47 26 23
LEAD 3500 2770 2630
ZINC 3680 2990 2800

ELLIOTT BAY FLOW MG 535 112 44

BOD 467000 165900 103000
SS 519000 300100 444800
CADMIUM 57 30 28
LEAD 1930 2220 2905
ZINC 2230 2405 3100

SHIP CANALLAKE UNIONPORTAGE CUT FLOW MG 454 97 240
BOD 83000 55000 45200
SS 236000 335000 253000
CADMIUM
LEAD 930 1615 1110
ZINC 940 1595 1080

LAKE WASHINGTONUNION BAY FLOW MG 13

BOD 3500 400 400
SS 9300 1200 1200
CADMIUM
LEAD 28

ZINC 30

CENTRAL BASIN FLOW MG 4200
BOD 184000 225000 235000
SS 501000 288500 284000
CADMIUM 36 27 27

LEAD 6160 2120 2100
ZINC 6325 2500 2500

BASED ON ANNUAL AVERAGE FLOW OF 240 MGD AND RENTON SECONDARY EFFLUENT COMPOSITION SHOWN
IN TPPSTPP IN TABLE D5 TPPSTPP REPORT AL ANNUAL SECONDARY EFFLUENT LOADINGSLOADING TO CENTRAL BASIN
COULD BE FLOW87600 MGYEAR BODLL000000 LBS SS18250000 BS LEAD32900 IBS
CADMIUML460 LBS ZINC35100 LBS LOADINGSLOADING SHOWN IN THISTHI TABLE FOR NO CSO CONTROL
EXISTING ARE THOSE RESULTING FROM STORMWATER WHICH IS CONVEYED TO WEST POINT TREATED AND

DISCHARGED TO CENTRAL BASIN FUTURE CENTRAL BASIN LOADSLOAD INCLUDE THOSE FROM STORMWATER PLUSPLU
THE CSO LOADSLOAD THAT ARE TRANSFERRED TO SECONDARY PLANT AS RESULT OF CSO PROJECTS

FLOW VOLUMESVOLUME ARE ANNUAL VOLUMESVOLUME AND ARE UNTREATED CSO ONLY LOADINGSLOADING ARE EXPRESSED AS

POUNDSPOUND PER YEAR AND INCLUDE CSORELATED LOADSLOAD DISCHARGED FROM OUTFALLSOUTFALL FROM TREATMENT

FACILITIESFACILITIE LOADSLOAD IN REMAINING SPILLSSPILL OF UNTREATED CSO AND LOADSLOAD FROM SEPARATED STORMWATER

M1 MU UJ1
217 IFLJI1JCLPII
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AS NOTED IN THE 1986 PLAN PAGE 54 THE CSORELATED POLLUTANT LOADINGSLOADING ARE SMALL FRACTION

OF THE TOTAL SUSPENDED SOLIDSSOLID AND METAL LOADINGSLOADING TO ELLIOTT BAY THE SMALL INCREASESINCREASE IN POUNDSPOUND
PER YEAR OF THESE POLLUTANTSPOLLUTANT DISCHARGED TO ELLIOTT BAY FROM THOSE IN THE 1986 PLAN ARE

FRACTIONSFRACTION OF PERCENT OF THE TOTAL INPUT TO ELLIOTT BAY THE LOADINGSLOADING TO THE DUWAMISH SHIP

CANALLAKE UNION AND THE CENTRAL BASIN ARE EITHER DECREASED OR UNCHANGED FROM THE 1986 PLAN

THE CITYSCITY CSO CONTROL PROJECTSPROJECT

AT THE TIME OF THISTHI REPORT PREPARATION THE CITY OF SEATTLE HAD NOT COMPLETED ITS CSO PLAN
TWO CITY PROJECTSPROJECT EAST LAKE UNION SEPARATION AND HANFORDBAYVIEW HAVE BEEN INCORPORATED

IN THISTHI EVALUATION OF METRO PROJECTS IT IS ANTICIPATED THAT OTHER CITY PROJECTSPROJECT WILL HAVE

SMALLER EFFECT ON METRO THAN THESE TWO HOWEVER IT MAY BE NECESSARY TO REVISE THISTHI PLAN ONCE

THE COMPLETE LIST AND TIMING OF CITY PROJECTSPROJECT BECOMESBECOME AVAILABLE WHEN THE CITY PLAN IS

AVAILABLE AND THE METRO PLAN IS ADOPTED METRO EXPECTSEXPECT TO WORK WITH ECOLOGY AND THE CITY TO

OPTIMIZE TIMELY BENEFITSBENEFIT OF THE CSO CONTROL PROGRAMSPROGRAM TO BEST ACHIEVE COMMUNITY OBJECTIVESOBJECTIVE

WITHIN THE REQUIREMENTSREQUIREMENT OF STATE LAW
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CHAPTER

ADDITIONAL CSO CONTROL PROJECTSPROJECT

TO ACHIEVE ONE CSO EVENT YEAR

CSO REMAINING AFTER 75 PERCENT CSO VOLUME REDUCTION PROGRAM

TABLESTABLE 22 AND 23 SUMMARIZE THE FREQUENCY AND VOLUME OF REMAINING CSO ALTHOUGH BOTH

FREQUENCY AND VOLUME ARE REDUCED SUBSTANTIALLY THE FREQUENCY EXCEEDSEXCEED ONE EVENT YEAR AT

SEVERAL LOCATIONS

METHOD USED TO APPROXIMATE ACHIEVING ONE EVENT YEAR

AS DESCRIBED IN CHAPTER SACRO MODEL RUNSRUN WERE MADE FOR THE NSA AND SSA TO DETERMINE

THE VOLUME OF CSO REMAINING AT EACH OUTFALL WITH THE ABOVE 75 PERCENT CSO VOLUME REDUCTION

PACKAGE OF CSO CONTROL PROJECTSPROJECT FOR THE SEVEN DESIGN STORMS THE DESIGN STORMSSTORM WERE

EVALUATED TO DETERMINE WHICH ONE MOST CLOSELY APPROXIMATESAPPROXIMATE THE CONTROL LEVEL NEEDED TO

ACHIEVE ONE CSO EVENT YEAR SEE TECHNICAL MEMORANDUM 205 IT WAS FOUND THAT STORM

WAS THE APPROPRIATE STORM THE MODEL RUN OUTPUTSOUTPUT WERE EVALUATED TO DETERMINE WHICH OUTFALL

OVERFLOWSOVERFLOW STILL OCCUR FOR STORM EVEN AFTER APPLICATION OF ALL PREVIOUSLY IDENTIFIED CSO

PROJECTS FOR THESE OUTFALLSOUTFALL PROJECTSPROJECT WERE IDENTIFIED IN THE TRIBUTARY DRAINAGE AREASAREA THAT

COULD REDUCE OR ELIMINATE OVERFLOWSOVERFLOW FROM STORM 6 IN THISTHI MANNER AN APPROXIMATION OF THE

LONGTERM PROJECTSPROJECT NEEDED TO SUPPLEMENT THE INITIAL CSO CONTROL PROJECTSPROJECT TO ULTIMATELY ACHIEVE

THE ONE EVENT YEAR GOAL WAS MADE

CSO CONTROL PROJECTSPROJECT WHICH COULD BE ADDED TO THE 75 PERCENT CSO CONTROL

PROGRAM TO ACHIEVE ONE EVENT YEAR

PREVIOUSLY IDENTIFIED PROJECTSPROJECT

METROSMETRO 1985 AND 1986 CSO REPORTSREPORT IDENTIFIED POTENTIAL PROJECTSPROJECT THAT COULD BE APPLIED TO

ACHIEVE ONE CSO EVENT PER YEAR THESE ARE SUMMARIZED BELOW REFER TO EARLIER REPORTSREPORT FOR

DETAILED INFORMATION
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NSA SEPARATION PROJECTS

THE 1986 CSO CONTROL PLAN IDENTIFIED 14 SEPARATION PROJECTSPROJECT IN THE NSA INVOLVING TOTAL OF

882 IMPERVIOUSIMPERVIOU ACRES OF THISTHI TOTAL PROJECTSPROJECT INVOLVING 632 ACRESACRE WERE INCLUDED IN THE 1986

PLAN FOR ACHIEVING 75 PERCENT REDUCTION IN NSA CSO AS DISCUSSED IN CHAPTER NONE OF

THESE PROJECTSPROJECT ARE INCLUDED IN THE OVERALL 75 PERCENT VOLUME REDUCTION PROGRAM

DUWAMISH CSO TREATMENT FACILITY

CSO TREATMENT FACILITY WOULD BE LOCATED NEAR THE DUWAMISH PUMPING STATION THE TREATED

CSO WOULD BE CONVEYED TO ELLIOTT BAY IN THE VICINITY OF KING STREET THISTHI FACILITY WAS

DESCRIBED IN THE NOVEMBER 1985 CSO PLAN AND SOME MODIFICATIONSMODIFICATION TO THE PROJECT WERE

DESCRIBED IN THE JULY 1986 PLAN

UNIVERSITY REGULATOR STORAGE

THISTHI PROJECT INVOLVING 20 MG OF STORAGE IN UNIVERSITY OF WASHINGTON PARKING AREA WAS

DESCRIBED AND EVALUATED IN VOLUME III OF THE 1985 CSO CONTROL PLAN IF USED THE LOCATION OF

THE STORAGE WILL NEED TO BE REVIEWED DURING PREDESIGN BECAUSE OF SUBSURFACE CONDITIONSCONDITION AND

CONCERNSCONCERN EXPRESSED BY THE UNIVERSITY ABOUT THE SITE IDENTIFIED IN VOLUME III ALTERNATIVESALTERNATIVE TO

THISTHI STORAGE PROJECT ARE PRESENTED LATER IN THISTHI CHAPTER

DEXTER REGULATOR STORAGE

STORAGE SITE IN THE AREA DRAINING TOWARD THE DEXTER REGULATOR STATION WAS PROPOSED IN THC

NOVEMBER 1985 CSO CONTROL PLAN THAT STORAGE PROJECT HOWEVER CALLED FOR TRANSFER OF STORED

COMBINED SEWAGE TO THE ELLIOTT BAY INTERCEPTOR BY MEANSMEAN OF THE LAKE UNION TUNNEL SINCE THE

TUNNELSTUNNEL CAPACITY DURING SOME STORMSSTORM IS FULL SECOND SITE WAS IDENTIFIED THAT DID NOT USE THE

TUNNEL IN THE 1986 PLAN THE STORAGE PROJECT WOULD PROVIDE 25 MG OF VOLUME IMMEDIATELY

ADJACENT TO THE DEXTER REGULATOR IN THE BLOCK BOUNDED BY DEXTER AVENUE NORTH AND EIGHTH

AVENUE NORTH AND GARFIELD AND GALER STREETS WHEN CAPACITY WAS AVAILABLE IN THE CENTRAL

INTERCEPTOR THE STORED COMBINED SEWAGE WOULD BE PUMPED BACK INTO THE INTERCEPTOR AT AN

EXISTING MANHOLE IN GARFIELD STREET THE COMBINATION OF GREEN LAKEI5 SEPARATION AND OTHER

NSA SEPARATION PROJECTSPROJECT CAN ACHIEVE THE ONE EVENT YEAR LEVEL OF CONTROL AT DEXTER WITHOUT

THISTHI PROJECT

THIRD AVENUE WEST WEIR STORAGE

AS DESCRIBED IN THE 1986 CSO PLAN 27 MG OF STORAGE WOULD BE LOCATED BENEATH WALLACE FIELD

IN THE EASTERN PORTION OF THE BLOCK BOUNDED BY QUEEN ANNE AVENUE WEST NICKERSON STREET
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THIRD AVENUE WEST AND THE LAKE WASHINGTON SHIP CANAL THE CONCRETE STORAGE STRUCTURE

WOULD BE CONSTRUCTED BENEATH THE EXISTING PLAYING FIELD AND THE FIELD WOULD BE RESTORED TO ITS

PRESENT CONDITION AT THE END OF CONSTRUCTION THE 27 MG FACILITY WOULD BE GRAVITYFED FROM

DIVERSION STRUCTURE IN THE CENTRAL INTERCEPTOR IN NICKERSON STREET WHEN CAPACITY BECAME

AVAILABLE FOLLOWING STORM THE STORED COMBINED SEWAGE WOULD BE PUMPED THROUGH NEW FORCE

MAIN TO NEW CONNECTION WITH THE INTERCEPTOR BETWEEN THE THIRD AVENUE WEST WEIR AND THE

JUNCTION STRUCTURE JOINING THE CENTRAL AND NORTH INTERCEPTORS THE PREVIOUSLY IDENTIFIED NSA

SEPARATION PROJECTSPROJECT CAN WHEN COMBINED WITH OTHER CSO CONTROL PROJECTSPROJECT ACHIEVE ONE EVENT

YEAR AT THE THIRD AVENUE WEIR WITHOUT THISTHI PROJECT

BALLARD REGULATOR STORAGE

AS DESCRIBED IN THE 1986 CSO PLAN 25 MG UNDERGROUND STRUCTURE WOULD BE LOCATED IN THE

BLOCK BOUNDED BY BALLARD AVENUE NORTH WEST SHILSHOLE AVENUE NORTH WEST NORTH WEST DOCK

PLACE AND 17TH AVENUE NORTH WEST WHEN COMPLETED THE SURFACE COULD BE USED FOR PARKING

AS PARK OR COMBINATION OF BOTH THE STORAGE FACILITY WOULD BE GRAVITYFED WHEN

CAPACITY WAS AVAILABLE IN THE TRUNK THE CONTENTSCONTENT OF THE STORAGE STRUCTURE WOULD BE PUMPED

INTO THE TRUNK AT POINT BETWEEN THE REGULATOR STATION AND THE FOREBAY OF THE BALLARD SIPHON

BALLARD NO WEIR STORAGE

AS DESCRIBED IN THE 1986 CSO PLAN STORAGE FACILITY WOULD BE LOCATED IN THE WESTERN HALF OF

THE BLOCK BOUNDED BY NORTH WEST BALLARD WAY NORTH WEST 46TH STREET 11TH AVENUE NORTH

WEST AND NINTH AVENUE NORTH WEST THE STORAGE FACILITY WOULD BE GRAVITYFED WHEN

CAPACITY WAS AVAILABLE IN THE TRUNK THE CONTENTSCONTENT OF THE STORAGE FACILITY WOULD BE PUMPED BACK

TO THE BALLARD TRUNK THROUGH NEW 18INCH FORCE MAIN THE FORCE MAIN WOULD RECONNECT WITH

THE TRUNK JUST DOWNSTREAM OF THE BALLARD NO WEIR

CENTRAL INTERCEPTOR DOWNSTREAM OF DEXTER REGULATOR STATION

THE 4000 FEET OF THE CENTRAL INTERCEPTOR UPSTREAM OF THE DEXTER REGULATOR STATION CONSISTSCONSIST OF

84 66 AND 60INCH PIPE THE FIRST 4000 FEET OF PIPE DOWNSTREAM OF THE REGULATOR CONSISTSCONSIST

OF 48 AND 54INCH PIPE THE SMALLER DOWNSTREAM PIPE ACTSACT AS BOTTLENECK CAUSING OVERFLOWSOVERFLOW

INTO LAKE UNION FROM THE DEXTER REGULATOR AT GALER STREET THISTHI PROJECT WOULD REPLACE THE

4000 FEET OF DOWNSTREAM PIPE 48INCH AND 54INCH WITH 60INCH PIPE SEE 1986 CSO PLAN FOR

DETAILS THISTHI CHANGE WOULD DOUBLE THE CAPACITY OF THISTHI PORTION OF THE CENTRAL INTERCEPTOR

FROM ABOUT 36 MGD TO 72 MGD
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SOUTHWEST LAKE WASHINGTON INTERCEPTOR DOWNSTREAM OF MONTLAKE REGULATOR STATION

THE 3000 FEET OF THE LAKE WASHINGTON INTERCEPTOR UPSTREAM OF THE MONTLAKE REGULATOR STATION

CONSISTSCONSIST OF 114INCH SEWER DOUBLEBARRELED 42INCH AND 108INCH SIPHON AND 90INCH PIPE

THE 1800 FEET OF PIPELINE DOWNSTREAM OF THE MONTLAKE REGULATOR TO THE JUNCTION WITH THE

NORTHERN INTERCEPTOR CONSISTSCONSIST OF SINGLE 48INCH SIPHON UNDER THE MONTLAKE CUT AND 1100

FEET OF 48INCH PIPE THE SMALLER DOWNSTREAM LINE ACTSACT AS BOTTLENECK IN THE LAKE

WASHINGTON INTERCEPTOR SYSTEM CAUSING OVERFLOWSOVERFLOW FROM THE MONTLAKE REGULATOR INTO THE

MONTLAKE CUT BETWEEN UNION BAY AND PORTAGE BAY THISTHI PROJECT WOULD ADD PARALLEL 36INCH

SIPHON UNDER THE MONTLAKE CUT AND PARALLEL 36INCH PIPELINE FROM THE END OF THE SIPHON TO

THE JUNCTION WITH THE NORTHERN INTERCEPTOR THISTHI CHANGE WOULD INCREASE THE PRESENT CAPACITY

OF THE SYSTEM TO ABOUT 85 MGD THE PARALLEL SIPHON AND SEWER WOULD BE INSTALLED NEXT TO THE

EXISTING LINE UNDER THE MONTLAKE BRIDGE AND ALONG NORTH EAST PACIFIC STREET TO THE NORTHERN

INTERCEPTOR THISTHI PROJECT WOULD ONLY ADD TO OVERFLOWSOVERFLOW DOWNSTREAM ALONG THE NORTHERN

INTERCEPTOR THEREFORE REMOVAL OF THISTHI BOTTLENECK COULD ONLY BE IMPLEMENTED WITH PROJECTSPROJECT

THAT WOULD PROVIDE CAPACITY FOR THE HIGHER LAKE WASHINGTON INTERCEPTOR FLOWS

WEST MARGINAL WAY SEWERS

AS DESCRIBED IN THE 1985 CSO PLAN THE SEWAGE FROM THE WEST SIDE OF THE DUWAMISH RIVER IS

CONVEYED TO THE EAST SIDE WITH PARALLEL 21INCH AND 42INCH SIPHONSSIPHON UNDER THE DUWAMISH RIVER

THE STORMGENERATED FLOWSFLOW FROM THE WEST SIDE OF THE DUWAMISH FREQUENTLY EXCEED THE CAPACITY

OF THE SIPHONS ADDED CONVEYANCE CAPACITY FROM THE WEST SIDE TO THE EAST SIDE WOULD RELIEVE

THE OVERFLOWSOVERFLOW ON THE WEST SIDE BUT WOULD TRANSFER THE OVERFLOWSOVERFLOW DOWNSTREAM 48INCH

SEWER FROM CHELAN TO THE JUNCTURE OF NEW 42INCH SEWER FROM WEST MICHIGAN WOULD COMBINE

WITH NEW 60INCH SEWER TO THE SIPHON NEW 48INCH SIPHON IS REQUIRED THAT DISCHARGESDISCHARGE TO

NEW 60INCH SEWER CONNECTING TO THE DUWAMISH PUMPING STATION

PROJECTSPROJECT NOT PREVIOUSLY IDENTIFIED

CITY OF SEATTLE DRAINAGE ORDINANCE

THE CITY OF SEATTLESSEATTLE GRADING AND DRAINAGE ORDINANCE NO 108080 REQUIRESREQUIRE THAT NEW

DEVELOPMENTSDEVELOPMENT GREATER THAN 2000 SQUARE FEET REDUCTION TO 750 SQUARE FEET HAS BEEN

PROPOSED MUST HAVE DRAINAGE CONTROL PLAN AS NEW DEVELOPMENT OCCURSOCCUR THISTHI ORDINANCE WILL

REDUCE CSO VOLUMESVOLUME AND FREQUENCY THE CITY ESTIMATESESTIMATE THAT BY THE YEAR 2030 AT CURRENT

RATESRATE OF CONSTRUCTION MAJORITY OF AVAILABLE ACREAGE FOR DEVELOPMENT WILL HAVE BEEN

CONSTRUCTED OR RECONSTRUCTED IN COMPLIANCE WITH THE DRAINAGE ORDINANCE
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SEVERAL ADDED PARTIAL SEPARATION PROJECTSPROJECT HAVE BEEN IDENTIFIED AND EVALUATED ROR THISTHI REPORT

THE GENERAL LOCATION OF THESE PROJECTSPROJECT IS SHOWN IN FIGURESFIGURE 31 AND 32 TECHNICAL

MEMORANDUM 208PRESENTS208PRESENT DETAILED INFORMATION THE PROJECTSPROJECT ARE SUMMARIZED BELOW

IN THE NSA THE SEPARATION PROJECT AFFECTSAFFECT ARE LARGELY ISOLATED TO ONE CSO LOCATION WHICH IS

IDENTIFIED IN THE SSA PROJECTSPROJECT AFFECT SEVERAL LOCATIONS BASINSBASIN THROUGH IN THE SSA FOR

EXAMPLE AFFECT HARBOR CHELAN AND HANFORD THUSTHU NO SPECIFIC CSO IS IDENTIFIED FOR THE SSA

PROJECTS

REDUCE BALLARD CSO BASINSBASIN AND FIGURE 31

SEPARATE GREENWOODEIGHTH AVENUE AREA BASIN 1
THE RESIDENTIAL AREA NORTH OF NORTH WEST 65TH STREET BETWEEN GREENWOOD AVENUE NORTH AND

EIGHTH AVENUE NORTH WEST IS SERVED BY COMBINED SEWER SYSTEM WHICH CONNECTSCONNECT INTO

PARTIALLY SEPARATED SEWER SYSTEM SOUTH OF NORTH WEST 65TH STREET BEFORE CONNECTING INTO THE

NORTHERN INTERCEPTOR THISTHI PROJECT WOULD PARTIALLY SEPARATE THE STORMWATER RUNOFF FROM THE

COMBINED AREA 314 ACRESACRE BY INSTALLING STORM DRAINSDRAIN CONNECTING THE EXISTING CATCH BASINSBASIN OR

ADDING NEW CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO THE LAKE WASHINGTON CANAL

SEPARATE 15TH AVENUEEIGHTH AVENUE AREA BASIN 2
THE RESIDENTIAL AREA NORTH OF NORTH WEST 65TH STREET BETWEEN EIGHTH AVENUE NORTH WEST AND

15TH AVENUE NORTH WEST IS SERVED BY COMBINED SEWER SYSTEM THAT CONNECTSCONNECT INTO PARTIALLY

SEPARATED SEWER SYSTEM SOUTH OF NORTH WEST 65TH STREET BEFORE CONNECTING INTO THE NORTHERN

INTERCEPTOR THISTHI PROJECT WOULD PARTIALLY SEPARATE THE STORMWATER RUNOFF FROM THE COMBINED

AREA 380 ACRESACRE BY INSTALLING STORM DRAINSDRAIN CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW

CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO THE SALMON BAY WATERWAY

REDUCED BALLARD NO CSO BASINSBASIN AND FIGURE 31

SEPARATE 16TH AVENUE2STH AVENUE AREA BASIN 3
THE RESIDENTIAL AREA NORTH OF NORTH WEST 65TH STREET BETWEEN 16TH AVENUE NORTH WEST AND

25TH AVENUE NORTH WEST IS SERVED BY COMBINED SEWER SYSTEM THAT CONNECTSCONNECT INTO PARTIALLY

SEPARATED SEWER SYSTEM SOUTH OF NORTH WEST 65TH STREET BEFORE CONNECTING INTO THE NORTHERN

INTERCEPTOR THISTHI PROJECT WOULD PARTIALLY SEPARATE THE STORMWATER RUNOFF FROM THE COMBINED

AREA 355 ACRESACRE BY INSTALLING STORM DRAINSDRAIN CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW

CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO THE SALMON BAY WATERWAY
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SEPARATE 26TH AVENUE33RD AVENUE AREA BASIN 4
THE RESIDENTIAL AREA NORTH OF NORTH WEST 65TH STREET BETWEEN 26TH AVENUE NORTH WEST AND

33RD AVENUE NORTH WEST IS SERVED BY COMBINED SEWER SYSTEM WHICH CONNECTSCONNECT INTO PARTIALLY

SEPARATED SEWER SYSTEM SOUTH OF NORTH WEST 65TH STREET BEFORE CONNECTING INTO THE NORTHERN

INTERCEPTOR THISTHI PROJECT WOULD PARTIALLY SEPARATE THE STORMWATER RUNOFF FROM THE COMBINED

AREA 335 ACRESACRE BY INSTALLING STORM DRAINSDRAIN CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW

CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO THE SALMON BAY WATERWAY

REDUCE UNIVERSITY CSO BASINSBASIN THROUGH 10 FIGURE 31

THESE SEPARATION PROJECTSPROJECT ARE AN ALTERNATIVE TO THE UNIVERSITY STORAGE PROJECT DESCRIBED IN THE

1986 PLAN

SEPARATE WEST GREEN LAKE AREA BASIN 5
THE RESIDENTIAL AREA WEST OF GREEN LAKE IS SERVED BY COMBINED AND TOTALLY SEPARATED

SEWER SYSTEM THAT CONNECTSCONNECT INTO THE GREEN LAKE TRUNK THISTHI PROJECT WOULD PARTIALLY SEPARATE

THE STORMWATER RUNOFF FROM THE COMBINED AREA 659 ACRESACRE BY INSTALLING STORM DRAINSDRAIN

CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO

THE GREEN LAKE DRAINAGE TRUNK

SEPARATE NORTH GREEN LAKE AREA BASIN 6
THE RESIDENTIAL AREA NORTH OF GREEN LAKE IS SERVED BY COMBINED AND TOTALLY SEPARATED

SEWER SYSTEM THAT CONNECTSCONNECT INTO THE GREEN LAKE TRUNK THISTHI PROJECT WOULD PARTIALLY SEPARATE

THE STORMWATER RUNOFF FROM THE COMBINED AREA 131 ACRESACRE BY INSTALLING STORM DRAINSDRAIN

CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO

THE GREEN LAKE DRAINAGE TRUNK

SEPARATE SOUTHEAST GREEN LAKE AREA BASIN 7
THE RESIDENTIAL AREA SOUTHEAST OF GREEN LAKE IS SERVED BY COMBINED AND TOTALLY SEPARATED

SEWER SYSTEM THAT CONNECTSCONNECT INTO THE GREEN LAKE TRUNK THISTHI PROJECT WOULD PARTIALLY SEPARATE

THE STORMWATER RUNOFF FROM THE COMBINED AREA 539 ACRESACRE BY INSTALLING STORM DRAINSDRAIN

CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO

THE GREEN LAKE DRAINAGE TRUNK
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SEPARATE EAST GREEN LAKE AREA BASIN 8
THE RESIDENTIAL AREA EAST OF GREEN LAKE IS SERVED BY COMBINED AND TOTALLY SEPARATED SEWER

SYSTEM THAT CONNECTSCONNECT INTO THE GREEN LAKE TRUNK THISTHI PROJECT WOULD PARTIALLY SEPARATE THE

STORMWATER RUNOFF FROM THE COMBINED AREA 428 ACRESACRE BY INSTALLING STORM DRAINSDRAIN CONNECTING

THE EXISTING CATCH BASINSBASIN OR ADDING NEW CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO THE GREEN

LAKE DRAINAGE TRUNK

SEPARATE NORTH UNIVERSITY AREA NO BASIN 9
THE RESIDENTIAL AREA NORTH OF THE UNIVERSITY OF WASHINGTON IS SERVED BY COMBINED AND

PARTIALLY SEPARATED SEWER SYSTEM THAT CONNECTSCONNECT INTO THE LAURELHURST TRUNK THISTHI PROJECT WOULD

PARTIALLY SEPARATE THE STORMWATER RUNOFF FROM THE COMBINED AREA 796 ACRESACRE BY INSTALLING

STORM DRAINSDRAIN CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW CATCH BASINSBASIN AND DISCHARGING

DIRECTLY INTO THE GREEN LAKE DRAINAGE TRUNK

SEPARATE NORTH UNIVERSITY AREA NO BASIN 10
THE RESIDENTIAL AREA NORTH OF THE UNIVERSITY OF WASHINGTON IS SERVED BY COMBINED AND

TOTALLY SEPARATED SEWER SYSTEM THAT CONNECTSCONNECT INTO THE GREEN LAKE TRUNK THISTHI PROJECT WOULD

PARTIALLY SEPARATE THE STORMWATER RUNOFF FROM THE COMBINED AREA 423 ACRESACRE BY INSTALLING

STORM DRAINSDRAIN CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW CATCH BASINSBASIN AND DISCHARGING

DIRECTLY INTO THE GREEN LAKE DRAINAGE TRUNK

REDUCE MONTLAKE CSO BASIN 11
THE RESIDENTIAL AREA IN THE MONTLAKE NEIGHBORHOOD IS SERVED BY COMBINED AND PARTIALLY

SEPARATED SEWER SYSTEM THAT CONNECTSCONNECT INTO THE ARBORETUM AND SOUTH WEST LAKE WASHINGTON

TRUNK THISTHI PROJECT WOULD PARTIALLY SEPARATE THE STORMWATER RUNOFF FROM THE COMBINED AREA

191 ACRESACRE BY INSTALLING STORM DRAINSDRAIN CONNECTING THE EXISTING CATCH BASINSBASIN OR ADDING NEW

CATCH BASINSBASIN AND DISCHARGING DIRECTLY INTO UNION BAY

ENLARGE GREEN LAKE DRAINAGE TRUNK

SEVERAL OF THE ABOVE NSA SEPARATION PROJECTSPROJECT WOULD RESULT IN STORM DISCHARGESDISCHARGE TO THE GREEN

LAKE DRAINAGE TRUNK AS RESULT THE CAPACITY OF THE TRUNK WOULD HAVE TO BE INCREASED THE

ESTIMATED COST IS 53 MILLION
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OPTIMIZED ALTHOUGH OTHER COMBINATIONSCOMBINATION OF THE PROJECTSPROJECT PREVIOUSLY DESCRIBED MAY BE LATER

SELECTED THESE REPRESENTATIVE PROJECTSPROJECT PROVIDE AN INDICATION OF THE POTENTIAL FUTURE COSTSCOST TO

ACHIEVE ONE EVENT YEAR

FOR ITS INITIAL ANALYSISANALYSI OF COSTSCOST METRO EVALUATED PARTIAL SEPARATION PROJECTSPROJECT BY MODELING

COMBINATIONSCOMBINATION OF PARTIAL SEPARATION PROJECTSPROJECT UNTIL OVERFLOWSOVERFLOW FROM STORM WERE ELIMINATED THE

RESULTSRESULT ARE SHOWN IN TABLE 3I AND THE PROJECT LOCATIONSLOCATION SHOWN IN FIGURESFIGURE 33 AND 34 THE

COSTSCOST TO ACHIEVE ONE EVENT PER YEAR IN THE NSA ARE LARGER THAN IN THE SSA THERE IS LESSLES

VOLUME REDUCTION IN THE INITIAL PROGRAM IN THE NSA 48 PERCENT THAN IN THE SSA 82 PERCENT

THE PARTIAL SEPARATION PROJECT COMBINATION FOR THE NSA SHOWN IN TABLE 3I RESULTED IN MODEL

PREDICTIONSPREDICTION OF ZERO OVERFLOW AT ALL METRO NSA LOCATIONSLOCATION FOR STORM 6 IN THE SSA THE PROJECT

COMBINATION SHOWN IN TABLE 3I RESULTED IN PREDICTION OF ZEROSZERO OVERFLOW AT SEVEN OF THE 14

METRO LOCATIONSLOCATION 01 MG OR LESSLES AT FOUR OF THE OTHERSOTHER ESSENTIALLY ZERO CONSIDERING THE

MODELING ACCURACY AND SMALL OVERFLOWSOVERFLOW AT THREE HANFORD 152 MG LANDER 28 MG DENNY

13 MG IT IS ANTICIPATED THAT THE CITY DRAINAGE ORDINANCE WILL REDUCE THESE THREE POSSIBLY

TO THE ONE EVENT YEAR LEVEL IF MONITORING RESULTSRESULT SHOW THAT THERE REMAINSREMAIN MORE THAN ONE

EVENT YEAR AT THESE LOCATIONSLOCATION USE OF TOTAL RATHER THAN PARTIAL SEPARATION MAY BE NECESSARY

IN PORTIONSPORTION OF THESE BASINSBASIN AND FUTURE COSTSCOST WOULD INCREASE

THE APPROXIMATE OVERALL COST TO ACHIEVE EACH LEVEL OF CSO CONTROL IS

CAPITAL COST REDUCTION IN COSTMG
MILLIONSMILLION CSO VOLUME OF CSO

1988 DOLLA RS MGYEAR REDUCTION

75 PERCENT VOLUME REDUCTION 1145 1822 62800

INCREASE 75 PERCENT REDUCTION 1750 500 350000
TO ONE EVENT YEAR

TOTAL 2895
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TABLE 31

PARTIAL SEPARATION PROJECTSPROJECT ADDED TO 75 PERCENT CSO VOLUME
REDUCTION PROGRAM TO ACHIEVE ONE EVENT YEAR

CAPITAL COST

MILLIONSMILLION OF 1988 DOLLARSDOLLAR

NSA

PROJECT AREA FIGURE 31

GREENWOOD8TH AVENUE 52
15TH AVENUEJ8TH AVENUE 84
WEST GREEN LAKE 99
NORTH GREEN LAKE 15
SOUTHEAST GREEN LAKE 114
EAST GREEN LAKE 90
NORTH UNIVERSITY AREA NO 186

10 NORTH UNIVERSITY AREA NO 81
11 MONTLAKE AREA 56

SEPARATION PROJECTSPROJECT 1986 PLAN 420
ENLARGE GREEN LAKE DRAINAGE TRUNK 53

SUBTOTAL NSA 1250

SSA

PRO IECT AREA FIGURE 32

WEST HARBOR 77
SOUTH CHELAN 169
SOUTH PARK 61
NORTH HANFORD 144
CONNECTICUT 49

SUBTOTAL SSA 500

TOTAL 1750

AS SHOWN BY THE ABOVE COSTSCOST THE COST PER MILLION GALLONSGALLON OF CSO REDUCTION INCREASESINCREASE

DRAMATICALLY AS THE LEVEL OF CONTROL INCREASESINCREASE FROM THE 75 PERCENT VOLUME REDUCTION TO ONE

EVENT YEAR
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FIGURE 35 ALSO PROVIDESPROVIDE PERSPECTIVE ON THE RELATIVE COST OF ACHIEVING VARIOUSVARIOU LEVELSLEVEL OF CSO

CONTROL IT IS CLEAR THAT COSTSCOST INCREASE DRAMATICALLY IT IS LESSLES CERTAIN THAT THE BENEFITSBENEFIT TO THE

ENVIRONMENT INCREASE PROPORTIONATELY MONITORING OF THE PERFORMANCE AND IMPACTSIMPACT OF THE

INITIAL CSO CONTROL PROJECTSPROJECT WILL PROVIDE DATA TO BETTER JUDGE THESE BENEFITS

THE REPRESENTATIVE PROJECTSPROJECT USED TO ESTIMATE THE COST OF ACHIEVING ONE EVENT YEAR INVOLVE

PARTIAL SEPARATION OF 2717 ACRESACRE IN THE SSA AND 6421 ACRESACRE IN THE NSA TABLE 32 AND

FIGURE 36 SUMMARIZESSUMMARIZE HOW THE CHARACTERISTICSCHARACTERISTIC OF THE EXISTING SERVICE AREA WOULD CHANGE AT 75

PERCENT CSO VOLUME REDUCTION AND WITH ONE EVENT YEAR IN PARTIALLY SEPARATED AREASAREA ABOUT

ONETHIRD OF THE STORM RUNOFF CONTINUESCONTINUE TO ENTER THE SANITARY SEWER SYSTEM THUSTHU THE TOTAL

EQUIVALENT ACRESACRE FROM WHICH RUNOFF ENTERSENTER THE SANITARY SEWER SYSTEM CAN BE SUMMARIZED AS

FOLLOWSFOLLOW

ACRESACRE FROM WHICH RUNOFF ENTERSENTER SANITARY SEWER SYSTEM

75 PERCENT

VOLUME ONE EVENT

EXISTING REDUCTION YEAR

COMBINED 20497 17429 8291

PARTIALLY SEPARATED 3749 3482 6498
033 OF TOTAL AREA

24246 20911 1478914 39

ALTHOUGH SEPARATION PLAYSPLAY MAJOR ROLE IN THE 75 PERCENT CONTROL PLAN RUNOFF FROM 88 PERCENT

OF THE EXISTING COMBINED AREA WILL CONTINUE TO ENTER THE SANITARY SEWER SYSTEM AND RECEIVE

TREATMENT IMPACTSIMPACT OF STORM DISCHARGESDISCHARGE FROM THE 14 PERCENT DECREASE IN COMBINED AREA MUST

BE CAREFULLY EVALUATED HOWEVER RUNOFF FROM SUBSTANTIAL PART OF THE EXISTING COMBINED AREA

WILL CONTINUE TO ENTER THE SANITARY SYSTEM AND RECEIVE TREATMENT AT ONE EVENT PER YEAR

RUNOFF FROM 63 PERCENT OF THE CURRENT COMBINED SYSTEM WILL CONTINUE TO ENTER THE SYSTEM
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TABLE 32SERVICE AREA CHARACTERISTCSCHARACTERISTCEXISTING CONDITIONSCONDITION 75X CSO VOLUME REDUCTION AND ONE EVENT YEAR

AREA ACRESACRE AT AREA ACRESACRE ATEXISTING AREA ACRESACRE 75 VOLUME REDUCTLON ONE EVENTYEARSSA I1 IAI

COMBINED 8684 11813 20497 5616 11813 17429 2899 5392 8291

TOTALLY SEPARATED 5801 1751 7552 8577 2851 11428 8577 2851 11428

PARTIALLY SEPARATED 6550 4811 11361 6842 3711 10553 9559 10132 19691

TOTAL 21035 18375 39410 21035 18375 39410 21035 18375 39410

FROM 1986 PLAN APPENDIX TABLE 1031 FOR SSA TABLE 3014 FOR NSA

00

FROM INDIVIDUAL PROJECT DESCRIPTIONSDESCRIPTION IN 1985 1986 AND THISTHI CSO REPORT LANDERKINGDOCNE SEPARATION 971 COMBINED ACRESACRE TOTOTALLY SEPARATED DIAGONAL SEPARATION 496 COMBINED ACRESACRE TO TOTALLY SEPARATED AND 224 PARTLAUY SEPARATED ACRESACRE TOTOTAUY SEPARATED MICHIGAN SEPARATION 1017 COMBINED ACRESACRE TO TOTALLY SEPARATED AND 68 PARTIALLY SEPARATED ACRESACRE TO TOTALLYSEPARATED DENNY SEPARATION 584 COMBINED ACRESACRE TO PARTIALLY SEPARATED GREEN LAKE15 1100 PARTIALLY SEPARATED ACRESACRE TOTOTALLY SEPARATED
FROM APPENDIX TO THISTHI PLAN TECHNICAL MEMORANDUM 208 SSA 2717 COMBINED ACRESACRE TO PARTIALLY SEPARATED NSA 3861 COMBINEDACRESACRE TO PARTIALLY SEPARATED PIUSPIU NSA SEPARATION PROJECTSPROJECT FROM 1986 PLAN WHERE 2560 COMBINED ACRESACRE CONVERTED TO PARTIALLYSEPARATED



TOTALLY SEPARATED
SYSTEM

PARTIALLY SEPARATED
SYSTEM

COMBINED

SYSTEM

IEVENT
PER YEAR

FIGURE 36

CHARACTERISTICSCHARACTERISTIC OF SERVICE AREA

FOR VARIOUSVARIOU LEVELSLEVEL OF CSO CONTROL
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APPENDIX

SECONDARY PLANNING CONTINGENCIESCONTINGENCIE

WHICH COULD AFFECT CSO
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POTENTIAL CSO EFFECTSEFFECT FROM SECONDARY PLANNING CONTINGENCIESCONTINGENCIE

OFFSITE DEWATERING

THE SECONDARY PLANNING TEAM IS INVESTIGATING AN ALTERNATIVE OF LOCATING SLUDGE DEWATERING

FACILITIESFACILITIE AT SITE OTHER THAN WEST POINT THISTHI ALTERNATIVE WOULD INVOLVE THE RETURN OF 11 TO

25 MGD OF SLUDGE RECYCLE STREAMSSTREAM AT EITHER THE DUWAMISH PUMPING STATION OR THE NORTH

INTERCEPTOR IN THE INTERBAY AREA

THE POTENTIAL EFFECTSEFFECT ON CSO VOLUME ARE AS FOLLOWSFOLLOW

WITH SLUDGE
WITHOUT SLUDGE RETURN FLOW RATE OF3

RETURN FLOW 11 MD 25 MD
RETURN OF FLOWSFLOW TO

DUWAMISH PUMNING STATION

SSA OVERFLOW MGYEAR 994 1010 1030

RETURN OF FLOWSFLOW TO INTERBAV

NSA OVERFLOW2 MGYEAR 614 618 623

2005 BASE CASE INCLUDING EFFECTSEFFECT OF HANFORDBAYVIEWLAND PROJECT EAST LAKE
UNION SEPARATION CATAD MODIFICATIONSMODIFICATION AND INCREASED PUMPING RATE 133 MGD AT

INTERBAY

2005 BASE CASE INCLUDING EFFECTSEFFECT OF DRAVUSDRAVU SEPARATION CATAD MODIFICATIONSMODIFICATION AND
INCREASED PUMPING RATE 133 MGD AT INTERBAY

CONSTANT FLOW RATE

IN THE CASE OF THE DUWAMISH RETURN LOCATION THE INCREASED OVERFLOWSOVERFLOW OCCUR PRIMARILY AT

HANFORD WHEN FLOWSFLOW ARE RETURNED IN THE INTERBAY AREA THE INCREASED OVERFLOWSOVERFLOW OCCUR AT THE

THIRD AVENUE WEIR

THE RETURN OF 11 MGD TO THE DUWAMISH PUMPING STATION INCREASESINCREASE SSA OVERFLOWSOVERFLOW BY 16

MGYEAR USING THE MICHIGAN SEPARATION PROJECT CAPITAL COST 100000 PER MGYEAR REDUCTION

AS REPRESENTATIVE OF THE ADDED COST TO OFFSET THISTHI EFFECT BY SEPARATION THE APPROXIMATE ADDED
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COST OF CSO CONTROL WOULD BE 16 MILLION FOR RETURN OF 25 MGD THE ADDED CSO COST WOULD

BE 36 MILLION

THE RETURN OF 11 MGD IN THE INTERBAY AREA INCREASESINCREASE NSA OVERFLOWSOVERFLOW BY MGYEAR THE NSA

SEPARATION PROJECTSPROJECT HAVE COST OF ABOUT 300000 PER MGYEAR REDUCTION THUSTHU THE ADDED

CSO COST WOULD BE ABOUT 12 MILLION RETURN OF 25 MGD WOULD INCREASE NSA CSO COSTSCOST

ABOUT 27 MILLION

INCREASED DIVERSION OF FLOW TO RENTON TREATMENT PLANT

AS DESCRIBED IN TECHNICAL MEMORANDUM 801 PRELIMINARY EVALUATION HAS BEEN MADE OF THE

APPROXIMATE EFFECTSEFFECT OF ROUTING SOME FLOWSFLOW FROM THE NSA TO RENTON IN 2030 RATHER THAN

DIVERTING THEM BACK TO WEST POINT AND DIVERTING OF FLOWSFLOW FROM THE SSA TO RENTON THESE

ARE ALTERNATIVESALTERNATIVE ARE BEING CONSIDERED IN CONTINGENCY PLANNING RELATED TO SECONDARY FACILITIES

THE CONCLUSIONSCONCLUSION SUBJECT TO THE ASSUMPTIONSASSUMPTION DESCRIBED IN TECHNICAL MEMORANDUM 801 ARE

DIVERSION OF NSA FLOWSFLOW FROM THE SEPARATED BASINSBASIN OF NORTH CREEK BEAR CREEK AND

WOODINVILLE BACK TO WEST POINT AFTER 2005 WOULD INCREASE NSA CSO VOLUMESVOLUME BY ABOUT 86

MGYEAR BASED ON 2005 BASIN CHARACTERISTICSCHARACTERISTIC AND LAND USE AS SHOWN ON TABLE 21 THE

CSO REDUCTION ACHIEVED BY NSA SEPARATION PROJECTSPROJECT FOR CORE COST ABOUT 300000 PER

MILLION GALLONSGALLON OF ANNUAL CSO REDUCTION WHEN USED IN CONJUNCTION WITH THE OTHER CORE

NSA CSO PROJECTS THE FUTURE DIVERSION TO WEST POINT WOULD REQUIRE ABOUT 258 MILLION

IN ADDED NSA CSO CONTROL COSTSCOST BASED ON TYPICAL SEPARATION PROJECT COSTS

THE FOLLOWING SSA FLOW DIVERSIONSDIVERSION WERE CONSIDERED

DIVERT MGD FROM NORFOLK ADD MGD FROM ALKI AT DUWAMISH PUMPING STATION

DIVERT NET OF 26 MGD

DIVERT NET OF 403 MGD

THE DIVERSION OF MGD FROM NORFOLK PROVIDESPROVIDE 19 MGYEAR CSO REDUCTION WHICH WOULD

MAKE POSSIBLE REDUCTION IN THE MICHIGAN SEPARATION PROJECT THE ENTIRE MICHIGAN

SEPARATION PROJECT PROVIDESPROVIDE CSO REDUCTION OF 241 MGYEAR ABOUT PERCENT OF THE

MICHIGAN PROJECT COULD BE ELIMINATED AT CSO SAVINGSSAVING OF ABOUT 19 MILLION
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THE DIVERSION OF 26 MGD NET WOULD REDUCE SSA CSO BY 295 MGYEAR THISTHI IS

EQUIVALENT TO THE ENTIRE MICHIGAN SEPARATION PROJECT 243 MILLION CSO REDUCTION OF 241

MGYEAR PLUSPLU ABOUT 18 PERCENT OF THE KINGDOMEINDUSTRIAL SEPARATION PROJECT 018

189 MILLION OR TOTAL CSO SAVINGSSAVING OF ABOUT 278 MILLION

THE DIVERSION OF 403 MGD NET WOULD REDUCE SSA CSO BY 424 MGYEAR THISTHI IS

EQUIVALENT TO THE ENTIRE MICHIGAN SEPARATION PROJECT PLUSPLU ABOUT 60 PERCENT OF THE ORIGINAL

KINGDOMEINDUSTRIAL SEPARATION PROJECT OR TOTAL CSO SAVINGSSAVING OF ABOUT 36 MILLION

EDMONDSRICHMOND BEACH SWAP

METRO IS CONSIDERING AN ALTERNATIVE THAT WOULD CONVEY RICHMOND BEACH FLOWSFLOW 24 MGD AVERAGE

WET WEATHER FLOW 54 MGD PEAK TO EDMONDSEDMOND FOR TREATMENT IN EXCHANGE THE SAME VOLUME OF

FLOWSFLOW FROM THE EASTERN PORTION OF THE EDMONDSEDMOND SERVICE AREA WOULD BE CONVEYED TO WEST POINT

FOR TREATMENT THROUGH THE NSA COLLECTION SYSTEM ABOUT 35 IMPERVIOUSIMPERVIOU ACRESACRE WOULD REQUIRE

SEPARATION IN THE NSA TO OFFSET THE INCREASE IN CSOSCSO RESULTING FROM DIVERSIONSDIVERSION OF EAST

EDMONDSEDMOND FLOWSFLOW TO WEST POINT THE CAPITAL COST TO PROVIDE THE ADDED SEPARATION IS ESTIMATED

TO BE 35 MILLION THISTHI FLOW EXCHANGE IS NOW UNDER STUDY THESE IMPACTSIMPACT WILL BE DEALT WITH AS

PART OF THE RICHMOND BEACH FACILITY PLAN

KENMORE INTERCEPTOR PARALLEL LAKE LINE

THE EXISTING KENMORE INTERCEPTOR IS NEARING CAPACITY INCREASED SEWAGE FLOWSFLOW RECEIVED AT THE

KENMORE PUMPING STATION WOULD BE ACCOMMODATED DOWNSTREAM BY CONSTRUCTING PARALLEL

KENMORE INTERCEPTOR BETWEEN THE EXISTING KENMORE AND MATTHEWSMATTHEW PARK PUMPING STATIONS THE

CONSTRUCTION OF THE NORTH CREEKREDMOND CONNECTION DEFERSDEFER THE REQUIRED CONSTRUCTION OF THE

NEW LAKE LINE UNTIL AFTER 2025

THE KENMORE PARALLEL INTERCEPTOR WOULD HAVE TWO 132INCH DIAMETER PIPESPIPE FOR SECTION

BETWEEN THE KENMORE PUMPING STATION AND THE PROPOSED LOGBOOM PARK REGULATOR THE NEW

PIPE AND ASSOCIATED STRUCTURESSTRUCTURE WOULD PROVIDE 40 MILLION GALLONSGALLON OF OFFLINE STORAGE THAT MAY

BE USED BEFORE THE COMPLETION OF THE SECTION LAKE LINE AS NOTED ABOVE CONTINUED

DIVERSIONSDIVERSION OF FLOWSFLOW TO RENTON RATHER THAN WEST POINT WOULD ELIMINATE THE NEED FOR THE

KENMORE PARALLEL LINE IF THE PARALLEL LINE IS BUILT THEN METRO WILL CONSIDER AMENDING THISTHI

PLAN TO OPTIMIZE THE AMOUNT OF STORAGE
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REHABILITATION OF BRICK INTERCEPTORSINTERCEPTOR

METHODSMETHOD TO REHABILITATE BRICK INTERCEPTORSINTERCEPTOR IN THE METRO SYSTEM ARE CURRENTLY BEING EVALUATED

SOME ALTERNATIVESALTERNATIVE WOULD REDUCE INTERCEPTOR CAPACITY AND AS RESULT WOULD INCREASE CSO

VOLUME AND FREQUENCY AT SOME LOCATIONS AFTER THE LOCATIONSLOCATION AND METHODSMETHOD OF REHABILITATION ARE

FINALIZED ANY APPROPRIATE MODIFICATIONSMODIFICATION TO THISTHI CSO PLAN WILL BE MADE

USE OF EXISTING FORT LAWTON TUNNEL

THE SECONDARY TEAM IS CONSIDERING ALTERNATIVESALTERNATIVE IN WHICH THE NEW PARALLEL FORT LAWTON TUNNEL

WOULD BE DESIGNED SO THAT IT WOULD CONVEY THE ENTIRE 400 MGD FLOW RATE TO WEST POINT IF

ECOLOGY WOULD APPROVE THE EXISTING FORT LAWTON TUNNEL COULD BE ABANDONED AS CONVEYANCE

DEVICE AND CONVERTED TO STORAGE DEVICE USE OF THE EXISTING TUNNEL FOR STORAGE WAS

EVALUATED IN THE 1986 CSO PLAN AS AN ELEMENT IN THE CSO CONTROL PLAN FOR THE LARGE DUWAMISH

ALTERNATIVE SEE PAGESPAGE 219 AND 223 IN THE LARGE DUWAMISH ALTERNATIVE ALL OF THE NORTHERN

INTERCEPTOR DOWNSTREAM OF THE JUNCTION WITH ELLIOTT BAY INTERCEPTOR WOULD BE ABANDONED IN

METROSMETRO SELECTED SECONDARY PLAN THE PORTION WHICH WOULD BE AVAILABLE FOR STORAGE IS DEPENDENT

UPON THE LOCATION OF THE UPSTREAM END OF THE NEW TUNNEL ALIGNMENT THISTHI LOCATION IS STILL

UNDER STUDY AS NOTED IN THE 1986 PLAN THE COST OF CONVERTING THE TUNNEL TO STORAGE IS

HIGHLY DEPENDENT UPON WHETHER OR NOT THE TUNNEL MUST BE LINED THERE ARE CONCERNSCONCERN THAT THE

WETDRY CYCLE ASSOCIATED WITH USE OF THE TUNNEL FOR STORAGE WOULD CAUSE THE MORTAR IN THE

BRICK TUNNEL TO FAIL IF THE TUNNEL IS LINED THE COST EFFECTIVENESSEFFECTIVENES WAS ESTIMATED AT 240000

PER MILLION GALLONSGALLON OF CSO REDUCTION IN THE 1986 PLAN WITHOUT LINING THE COSTSCOST WOULD

DECREASE TO ABOUT 80000 PER MILLION GALLONS THE UNIT COST FOR CSO REDUCTION WILL INCREASE

AS THE VOLUME AVAILABLE FOR STORAGE DECREASES THE ABOVE COST EFFECTIVENESSEFFECTIVENES WAS BASED ON THE

ENTIRE VOLUME DOWNSTREAM OF THE ELLIOTT BAY INTERCEPTOR 112 MG THE TOTAL COST WITH LINING

WAS ABOUT 190 PER GALLON OF STORAGE THE MAXIMUM AVAILABLE STORAGE VOLUME IN THE TUNNEL

ITSELF IS ABOUT MG IF THE STORAGE VOLUME IS LIMITED TO THE TUNNEL AND IT IS NECESSARY TO LINE

THE TUNNEL THEN THE COST WOULD RISE TO 3 TO 5 PER GALLON OF STORAGE DEPENDING ON THE

METHOD OF LINING AT THISTHI COST IT IS UNLIKELY THAT TUNNEL STORAGE WOULD BE COST EFFECTIVE

ANOTHER ASPECT THAT WOULD AFFECT THE USE OF THE TUNNEL FOR STORAGE IS ECOLOGYSECOLOGY POSITION ON

THE NEED FOR REDUNDANCY FOR THE TUNNEL IF ECOLOGY REQUIRESREQUIRE REDUNDANCY THE FEASIBILITY AND

COST OF ADDING STRUCTURE TO PERMIT THE USE OF THE TUNNEL FOR BOTH STORAGE AND CONVEYANCE

WOULD BE ADDRESSED
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METROSMETRO INTENT IS TO MAXIMIZE THE CSO BENEFITSBENEFIT FOR THE FINAL TUNNEL CONFIGURATION SELECTED BY

THE SECONDARY TEAM WHETHER IT BE FOR STORAGE OR CONVEYANCE OF ADDED FLOWS DETERMINATION

OF COST EFFECTIVENESSEFFECTIVENES WILL BE MADE WHEN THE SECONDARY PREDESIGN ESTABLISHESESTABLISHE THE FINAL CRITERIA

FOR THE NEW TUNNEL IF OTHER USE OF THE EXISTING TUNNEL PROVESPROVE TO BE MORE COST EFFECTIVE THAN

AN ELEMENT OF THE CURRENT CSO PLAN AN APPROPRIATE MODIFICATION OF THISTHI CSO PLAN WILL BE

MADE

INCREASED CSO TREATMENT CAPACITY AT WEST POINT

PREVIOUSPREVIOU CSO PLANNING HAS LIMITED THE MAXIMUM FLOWSFLOW TO WEST POINT AT 400 MGD SHOULD

OPPORTUNITIESOPPORTUNITIE TO DIVERT LARGER PEAK FLOWSFLOW TO WEST POINT BECOME AVAILABLE WITHIN THE CONSTRAINTSCONSTRAINT

OF THE WEST POINT SITE FURTHER REDUCTIONSREDUCTION IN CSO WOULD BE POSSIBLE SHOULD SUCH AN

ALTERNATIVE ARISE DURING THE COURSE OF SECONDARY DESIGN ITS COST EFFECTIVENESSEFFECTIVENES FOR CSO CONTROL

WOULD BE CONSIDERED AND THISTHI PLAN AMENDED IF APPROPRIATE
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PHASED COSTSCOST FOR CSO PROJECTSPROJECT

FOR 75 PERCENT VOLUME REDUCTION
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PANO CI PHASED COSTSCOST 750 ESO VOLUME REDUCTION 22OCT

1991 OANIORDOAYVIEWLAED
1991 C4000 PINDIFICATIONC

1992 PAR PT LAWTON TANNELFWP ADD

1992 CARTEEK CSO TREATAPOT

1993 DILL CSO TREATOENT

1979 DENNY SEPARATION

199 OIANNNAL SEPARATION

2003 ILICHI9AN SEPARATION

2006 IREEN LADEI SEPARATION

2U06 KINQDNEE SEPARATION

1590 0568 0560 4371 5500 4813

560 0300 0300 2492 2492

090 0106 0169 0524 0106

190 0200 11295 0652 0652

1080 1000 1660 2607 2607 2607 3204

2000
290

2430
2500

730

0733 0733 0133 5733 5933 5923

0160 0160 1291 1271

FL991 0891 0091 7209 7209 7209

0L7 0917 0917 7417 7417 7417

0268 0208 0208 2106 2166 2166

CL
CM

TOT0L CAPITAL COST 181988 DOLLOPSDOLLOP 11450 0560 0876 6065 60690 11168 3440 2687 3937 0733 0873 6093 8615 8115 0896 0393 8393 8393 9582 9582 9582 0000

CPIPITAL COST IN YEAR SHOWI 0496 0819 6065 10910 127R6 4214 3522 5522 1101 1434 10467 64969 63963 6875 66903 20227 26642 26939 28299 30267 0000EURULATIVP TOTAL IN YEAR SHOWN 0496 1315 7300 18290 31076 35290 38812 44334 45435 46869 57337 72256 0022 0009 60900 12922 13087 17730 20539 23596 23506

PEESENT WORTH VALUE OP CA7ITTL COST 9249 06Y0 H901 6065 7918 10567 3166 2406 3429 0621 0736 4884 6327 6654 0657 6023 5059 5677 6329 6156 5907 0000 7249 9249 384111908 DOLLARSDOLLAR
CL7ULATIYE PRES WORTH 0600 1506 7566 67484 29031 31217 33673 37052 32673 38409 43292 49619 55774 56431 02454 69313 74012 00341 06490 9249 9249

YEAR RPSE OPESENT OW PA

09 C0PI1AL WORTH TOTAL TOTALLIOE COST 1986 1087 1798 1999 1770 1791 1992 1993 1904 1995 1996 0997 6799 1999 20A0 200 20A2 2003 2904 2N03 2006 TOIHL 2005 1995C6PIIRL COST INPLATIRN ROLE 70V7III91ILLIONI1DISCOUNT RATE IO0FLZ1



PNP OF 0111 PHASED COSTSCOST 750 COO VOLUME REDUCTION 21OCTS21OCT

YEAR POSE PRETEM EW OW PA

00 AWIIUAL WORTH 10101 TOIEL TRILLLIME 81 11 906 1987 1908 999 1990 1991 1992 993 1994 1095 996 1997 1998 1999 2000 2001 2002 2003 204 2005 2106 TOTAL 2005 055 205COST INFLATIGH RATE 6000 COSTDISCOUNT RATE I00001NMILLIOHH

99 HANFORDFDAYVJEWLAOD 0071 0071 001 0071 0071 0071 0071 001 0071 0071 007 0071 0071 0071 0211 007 U071

99 CAIWO MODILICATIONE 0000

199 PAR FT EATON TUNNE100 ADD 11035 2035 0035 0035 0035 0035 0035 0025 2035 0035 0035 0035 0035 0035 0025 0035

392 CDRTENT COO TREATMENT 0086 0006 0096 0096 0006 0096 0006 0096 0086 0086 Y236 0086 0086 0006 0086 0026

993 AIKI COO IRNATMENT 0244 0714 0244 0244 0244 9244 0244 0214 0244 0244 0244 0244 0244 21 0240

1999 DENNY SEPARATION 0000

1999 DIAGONAL SEPARATION 0000

21103 MICHIGAN SNPARATIN 0000

2006 BEO LAE SEPARATION 0002 002

2006 CINNDOME SEPARATION 0000

TOTAL COST 10980 COLLARSCOLLAR 0438 10000 0000 OOCO 0000 0800 0911 0192 0436 0436 0436 0436 0436 0436 0436 0436 0436 0436 0036 0436 0436 0438

SCOOT IN YEAR 01094 2000 0000 0000 0000 0000 0085 0242 0583 0618 0056 0695 0731 078 0828 0877 2930 0986 1045 1108 1174 250CIJ2UATVE TOTYL 10 YEAR 500WIH 0005 0000 0000 0000 0000 0085 0327 090 529 2184 2879 366 4397 5224 6102 1032 808 900 179 IL44 12594

RE6ENT 901110 VALUE OF 60 COST 7771 0000 0000 0000 0000 0000 0064 0166 0362 0349 0336 0324 032 050 0290 0280 0269 0260 0250 0241 0232 0225 7771 3804 0341 57911902 OTLL1RSOTLL1R
CUIULOTIVE PRESENT WORTH 0000 0000 0000 0000 00010 0064 0229 0521 0940 1217 1611 1913 2210 2500 2784 3251 1313 3563 3804 4037 4201

CN
C
I

CDCN



PANE OF E001PHEPIT REPLACEMENT PHASED COSTSCOST 750 VOLUME REDUCTION 21OCT0

1991 HANAORDNAYVIEWILAND 0000

1991 EATON MODIFICATIONSMODIFICATION 0001

1992 PAR FT LASTON TUNNELPIP ADD 0001

1992 CARTEEK CSO TREATEENT 0196

1993 0101 CSO TREATSENT 11DB

1999 DENNY SEPARATION 0000

1999 DAQONAI SEPARATION 0000

2003 MHIQAN SEPARATION 0000

2006 DREEN LAFEI5 SEPARATION 0000

2006 PINQDNME SEPARATION 0000

YEAR EQUIP

ON POSE

LINE COST L98 19B7 1708 1989 1990 L9I 992 1993 1994 995 1996 1997 990 1999 2000 200 2002 2003 2004 205 2000 2001 2090 2009E0UIPNENT REP INFLATION FLATE 60011 I988L815COJIIT RATE 100001

CN
C
I

CD

0000 0000

0000 0000

TOTAL EN REP COST IN 1988 DOLLARSDOLLAR 1384 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0900 00O

ED PEP COST IN YEAR SHOWN 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0100 0000CUNIJ1AT1E TOTAL ION YEAR SHOWN 0000 0000 0000 0090 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000PRESENT TOOTH VALUE OF ED REP COST 0509 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 1000 00001988 DOILARSI
CUMIILATIE PRESENT AORTA 0000 0000 0000 0000 0000 0000 0090 0000 0000 0090 0000 0000 00CC 0000 000 0300 0000 000 0009 OTTO V7O 0000 0000 000

0000
0000

0000
0000

0009
0000

0000
0000

0000
0000

0000
0000

0000
0000

0000
000

0000
0000

0000
0000

0000
0000

0000
000

000
0000

0000
0000

0000
0000

0000
0000



PAGE OF EDUIPIIENT REPLACEMENT PHASED COSTSCOST 15X YRUIME REDUCTION 210

YEAR PPESENT OW OW PA

ON WORTE TOTAL TOTAL TOTALLINE 2010 2011 2012 2013 2010 2013 2016 2017 2010 2019 2020 7021 2072 2023 2024 2025 20TH 2021 2020 2029 2010 TUTM 2005 995 105EQUIPMENT REP INFLATION PATE 66001DISCOUNT RATE 10007

1991 HANLORDBAVVIEWLLAND
1991 CATAD MODIFICATIONSMODIFICATION

1992 PAR FT MELON TANNEFIIP ADD

1992 CARHEEL CSO TREATMENT 019T 0920

1993 AILI CSO TREATMENT 1188 0170

1999 DENNY SEPARATION

1999 DIAGONAL SEPARATION

2003 MICHIGAN SEPARATION

2006 GREEN LALE15 SEPARATION

2006 EINGDOE SEPARATION
TOTAL EQ REP COST IN 1988 DOLLARSDOLLAR 10000 0000 0196 1188 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0190

ED REP COST IN YEAR SHOWN 0000 0000 0794 5099 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 2286

COPULATIVE TOTAL IN YEAR SHOWN 10000 0000 0794 5892 5892 5892 5992 5892 5892 5992 5992 5892 5992 5992 5892 5002 5892 5892 5892 5092 3606

PRESENT NORTH VALUE OF ER REP COST 0000 0000 0001 0471 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 000 0000 0000 0000 0000 0000 0042 0509 0000 0000 0551

1908 DOLLARSDOLLAR
CLIPULATIVE PRESENT WORTH 0000 0000 0081 0551 0551 055 0551 0551 0551 055 055 0551 055 055 0551 0551 0551 055 0551 55I 05IY

CN
C

CD



1991 ILANFORDF8AYVIEW1AOD
1991 CAIRO FLODIEATINNN

199 PAR FT LAWTON TUNNELWY ADD

1992 CARKEET ESO TREATEENT

1993 AIKI CSO TREEOT

1999 DENNY SEPARATION

1999 DINGONAL SEPARATION

2003 MICHIGAN SEPARATION

2006 RREEN TALEISTALEI SEPARATION

2006 YINQDE SEPARATION

TO1RL ED REP COST IN 1988 DOLLARSDOLLAR

YE SHOWN

COPULATIVE TOTAL IN YEAR 59006

PFESENT WORTH VALUE OF ED REP1988 DOLLARSDOLLAR
COPULATIVE PRESENT WORTH

0000 0198
0000 2206

5872 3606

0000 0042 0507 0000 0000 055

PAGE OF EQUIPMENT REPLACEIIEPIT PURSED COSTSCOST 159 VOLUME REDUCTION

YEAR PRESENT PA PA PA04

WORTH TOTAL TIIAL 90101LINE 200 7011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 10101 2005 1995 2015EQIJIRNENT REP INFLATION RATE 60011DISCOUNT RATE 10001

I 188

0020
0178

CN
C
I

CDCO

COST

0000 0000 0794 5099 0000 0060 0000 0000 0000 0008 8000 0000 0000 0000 0000 0000 0000 0000 0000

0000 0000 0794 5892 5892 5892 5892 5892 5892 5092 5072 5092 5892 5092 5892 5892 5892 5892

10000 0000 008 0551 0551 0551 055 0551 0551 0551 0551 0551 0551 055 0551 0551 0551 055 0551 0551 050
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